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Sir: 

This is an Appeal from the Final Rejection of claims in the above-captioned patent 
application. A Notice of Appeal was filed on April 4 5 2007. Authorization to charge the official 
fees for this filing is given in the accompanying transmittal letter. 

1. Real Party in Interest 

The real party in interest is Monsanto Company, a Delaware corporation with offices at 
800 North Lindbergh Boulevard, St. Louis, Missouri 63 167. 

2. Related Appeals and Interferences 

Appellants identified the following judicial proceeding, which may have a bearing on the 
Board's decision in the present Appeal. On May 27, 2004, the Real Party in Interest in the 
above-captioned matter filed an appeal to the United States Court of Appeals for the Federal 
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Circuit ("Federal Circuit") from a decision by the Board in In re Fisher. (U.S. Patent Application 
Serial No. 09/619,643; BPAI Appeal No. 2002-2046; Federal Circuit Case No. 04-1465). The 
Federal Circuit's decision in In re Fisher may have a bearing on the Board's decision with regard 
to at least one of the grounds of rejection in the present appeal. A copy of the Board's decision 
in Appeal No. 2002-2046, Ex parte Fisher, 72 U.S.P.Q.2d 1020 (Bd. Pat. App. Int. 2004), and a 
copy of In re Fisher, 421 F.3d 1365 (Fed. Cir. 2005) are attached hereto in the Related 
Proceedings Appendix. 

The Real Party in Interest filed an Appeal Brief in U.S. Patent Application Serial No. 
09/684,016; in U.S. Patent Application Serial No. 10/361,942; in U.S. Patent Application Serial 
No. 09/199,129; in U.S. Patent Application Serial No. 09/920,953; in U.S. Patent Application 
Serial No. 09/663,423; in U.S. Patent Application Serial No. 09/237,183; in U.S. Patent 
Application Serial No. 09/692,257; in U.S. Patent Application Serial No. 10/437,963; in U.S. 
Patent Application Serial No. 09/552,087; and in U.S. Patent Application Serial No. 09/531,1 13; 
which also may have a bearing on the present appeal. 

3. Status of Claims 

Claims 1, 11 to 13, 15 to 22, 24, 28, 30 and 31 are pending. Claims 2 to 10, 14, 23, 25 to 

27, 29, and 32 to 39 were cancelled by Appellants in the responses dated October 17, 2002, 
September 17, 2003, February 2, 2004, and March 26, 2007. Claims 1, 11 to 13, 15 to 22, 24, 

28, 30 and 31 stand finally rejected under 35 U.S.C. §§ 101 and 1 12, first paragraph. Appellants 
appeal each of the rejections of claims 1 , 1 1 to 1 3, 1 5 to 22, 24, 28, 30 and 31. 
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4. Status of Amendments 

On March 26, 2007, Appellants filed a response to the Final Office Action dated January 

4, 2007 ("Final Action"). In this response, Appellants cancelled claims 32 to 39, without 
prejudice to, or disclaimer of, the underlying subject matter. These claims were withdrawn by 
the Examiner as allegedly being drawn to a non-elected invention. The Examiner entered 
Appellants' response. See, Advisory Action dated April 3, 2007 ("Advisory Action"). 

5. Summary of Claimed Subject Matter 

Independent Claim 1 : The subject matter of independent claim 1 is directed to a 
substantially purified nucleic acid molecule that encodes a maize or soybean phosphogluconate 
pathway enzyme or fragment thereof, wherein the maize or soybean phosphogluconate pathway 
enzyme is selected from the group consisting of: (a) glucose-6-phosphate-l -dehydrogenase; (b) 
D-ribulose-5-phosphate-3-epimerase; and (c) phosphoglucoisomerase; wherein the substantially 
purified nucleic acid molecule comprises a nucleic acid sequence selected from the group 
consisting of SEQ ID NOs: 1, 225, 619 and complements thereof. Specification at page 14, line 
2 to page 15, line 17. 

Independent Claim 11 : The subject matter of independent claim 1 1 is directed to an 
isolated nucleic acid molecule, wherein the isolated nucleic acid molecule comprises a nucleic 
acid sequence selected from the group consisting of SEQ ID NOs: 1, 4, 14, 27, 225, 298, 311, 
356, 569, and 619 or complements thereof. Specification at page 45, lines 5 to 19. 

Independent Claim 22 : The subject matter of independent claim 22 is directed to a 
substantially purified nucleic acid molecule that encodes a maize or soybean 6-phosphogluconate 
dehydrogenase or fragment thereof, comprising a nucleic acid sequence selected from the group 
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consisting of SEQ ID NOs: 14, 27 and complements thereof. Specification at page 20, lines 17 
to 22. 

Independent Claim 24 : The subject matter of independent claim 24 is directed to a 
substantially purified nucleic acid molecule that encodes a maize or soybean phosphogluconate 
pathway enzyme or fragment thereof, wherein the maize or soybean phosphogluconate pathway 
enzyme is selected from the group consisting of: (a) glucose-6-phosphate-l -dehydrogenase; (b) 
D-ribulose-5-phosphate-3-epimerase; (c) ribose-5-phosphate isomerase; and (d) transaldolase; 
wherein the substantially purified nucleic acid molecule comprises a nucleic acid sequence 
selected from the group consisting of SEQ ID NOs: 4, 298, 31 1, 569 and complements thereof. 
Specification at page 14, line 2 to page 15, line 17. 

Independent Claim 28 : The subject matter of independent claim 28 is directed to a 
substantially purified nucleic acid molecule that encodes a maize transketolase enzyme or 
fragment thereof comprising a nucleic acid sequence of SEQ ID NO: 356 or complement thereof. 
Specification at page 18, lines 12 to 15. 

Independent Claim 31 : The subject matter of independent claim 31 is directed to an 
isolated nucleic acid molecule, wherein the nucleic acid molecule consists of a nucleic acid 
sequence selected from the group consisting of SEQ ID NOs: 1, 4, 14, 27, 225, 298, 311, 356, 
569, and 619 or complements thereof. Specification at page 45, lines 5 to 19. 

A copy of the claims on appeal is attached hereto in the Claims Appendix. 

6. Grounds of Rejection to be Reviewed on Appeal 

The grounds of rejection to be reviewed in this Appeal are that pending claims 1, 11 to 
13, 15 to 22, 24, 28, 30, and 31 stand rejected under 35 U.S.C. § 101, because the claimed 
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invention is allegedly not supported by a specific, substantial, and credible utility or a well 
established utility; and that pending claims 1, 1 1 to 13, 15 to 22, 24, 28, 30, and 31 stand rejected 
under 35 U.S.C. § 1 12, first paragraph. 

7. Argument 

A. Summary of Appellants 9 Position 

Appellants have provided specific, substantial, credible, and well-established utilities for 
the claimed nucleic acid molecules. Each of the claimed nucleic acid molecules exhibits a 
reasonable identity with known enzymes. Thus Appellants have satisfied the utility and 
enablement requirements of 35 U.S.C. §§ 101 and 1 12, first paragraph. Further, by satisfying the 
common structural feature test, Appellants have satisfied the written description requirement of 
35 U.S.C. § 1 12, first paragraph. 

B. The Claimed Nucleic Acid Molecules Have Utility under 35 U.S.C. § 101 

The Examiner rejected claims 1, 11 to 13, 15 to 22, 24, 28, 30, and 31 under 35 U.S.C. § 
101, because the claimed invention allegedly "lacks patentable utility due to its not being 
supported by a specific, substantial, and credible utility or, in the alternative, a well-established 
utility". Final Action at page 2. 

In In re Fisher, the Federal Circuit reiterated that the "basic quid pro quo contemplated 
by the Constitution and the Congress for granting a patent monopoly is the benefit derived from 
the public from an invention with substantial utility." In re Fisher, All F.3d 1365, 1371 (Fed. 
Cir. 2005) (citing Brenner v. Manson, 383 U.S. at 534-35, 1966) (emphasis in original). The 
Court noted that since Brenner "our predecessor court, the Court of Customs and Patent Appeals, 
and this court have required a claimed invention to have a specific and substantial utility to 
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satisfy § 101." Id. Furthermore, an invention need only provide one identifiable benefit to 
satisfy 35 U.S.C. § 101. See Raytheon Co. v. Roper Corp., 724 F.2d 951, 958 (Fed. Cir. 1983) 
("when a properly claimed invention meets at least one stated objective, utility under section 101 
is clearly shown"). 

Although the Supreme Court has not defined the meaning of the terms "specific" and 
"substantial", the Federal Circuit has identified a framework for the kind of disclosure an 
application could contain to establish a specific and substantial utility. In re Fisher, 421 F.3d at 
1371. First, the Court indicated that to provide a substantial utility, the specification should 
disclose a utility such that "one skilled in the art can use a claimed discovery in a manner which 
provides some immediate benefit to the public'' Id. (emphasis in original). Second, a specific 
utility can be disclosed by discussing "a use which is not so vague as to be meaningless," that is 
that the claimed invention "can be used to provide a well-defined and particular benefit to the 
public." Id 

Appellants have provided nucleic acid sequences which are shown in the specification to 
correlate to genes of a known function and proteins involved in the phosphogluconate pathway, 
namely glucose-6-phosphate 1 -dehydrogenase, 6-phosphogluconate dehydrogenase, D-ribulose- 
5-phosphate-3-epimerase, ribose-5-phosphate isomerase, transketolase, transaldolase, and 
phosphoglucoisomerase. The specification discloses specific and substantial uses for the claimed 
nucleic acid molecules including use to identify polymorphisms related to the recited 
phosphogluconate pathway enzyme, Specification at page 67, line 3 through page 74, line 18, 
and use to transform plants, Specification at page 92, line 1 through page 1 10, line 16. 
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The Examiner argues "that the specification does not actually disclose that any of the 
claimed SEQ ID NO's is known to encode a protein or peptide, specifically one of the enzymes 
recited in the claims." Final Action at page 3. This statement is incorrect because Table A of the 
specification clearly discloses that SEQ ID NO: 1 has a 58 percent identity with a nucleic acid 
molecule that encodes a maize glucose-6-phosphate 1 -dehydrogenase; SEQ ID NO: 4 has a 44 
percent identity with a nucleic acid molecule that encodes a soybean glucose-6-phosphate 1- 
dehydrogenase; SEQ ID NO: 14 has a 72 percent identity with a nucleic acid molecule that 
encodes a maize 6-phosphogluconate dehydrogenase; SEQ ID NO: 27 has a 70 percent identity 
with a nucleic acid molecule that encodes a soybean 6-phosphogluconate dehydrogenase; SEQ 
ID NO: 225 has a 61 percent identity with a nucleic acid molecule that encodes a maize D- 
ribulose-5-phosphate-3-epimerase; SEQ ID NO: 298 has a 54 percent identity with a nucleic acid 
molecule that encodes a maize D-ribulose-5-phosphate-3-epimerase; SEQ ID NO: 311 has a 51 
percent identity with a nucleic acid molecule that encodes a soybean ribose-5-phosphate 
isomerase; SEQ ID NO: 356 has a 69 percent identity with a nucleic acid molecule that encodes 
a maize transketolase; SEQ ID NO: 569 has a 50 percent identity with a nucleic acid molecule 
that encodes a soybean transketolase; and SEQ ID NO: 619 has a 51 percent identity with a 
nucleic acid molecule that encodes a maize phosophoglucoisomerase. 

The Examiner admits that utility of a nucleic acid may be based on the utility of its 
encoded polypeptide. Final Action at page 3. Appellants respectfully submit that the 
specification as filed provides correlation between the claimed nucleic acid molecules and 
phosphogluconate pathway enzymes. The utilities of these enzymes is well known. Moreover, 
"a 'rigorous correlation' need not be shown in order to establish practical utility; 'reasonable 
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correlation' is sufficient." Fujikawa v. Wattanasin, 93 F.3d 1559, 1565 (Fed. Cir. 1996). "An 
Applicant can establish this reasonable correlation by relying on statistically relevant data 
documenting the activity of the compound or composition, arguments or reasoning, documentary 
evidence, or any combination thereof." M.P.E.P. § 2107.03, Rev. 5 at page 2100-34. The 
identities of the claimed nucleic acid molecules to known phosphogluconate enzymes, as set 
forth in Table A of the specification, are reasonable. Furthermore, the Vosnidou Declaration 
(filed with the Appellants' response of April 24, 2006) provides additional evidence that SEQ ID 
NO: 1 has 95 percent identity to a gene that is similar to a glucose-6-phosphate 1 -dehydrogenase. 

Appellants respectfully submit that they have satisfied the utility test set forth in In re 
Fisher, i.e., that the utilities of SEQ ID NOs: 1, 4, 14, 27, 225, 298, 311, 356, 569, and 619 are 
specific, substantial, credible, and well-established. By showing that the claimed SEQ ID NOs 
are reasonably correlated with nucleic acid sequences encoding known phosphogluconate 
pathway enzymes, the claimed invention has specific, substantial, credible, and well-established 
utilities. 

The utilities of the claimed SEQ ID NOs are specific because they are specific to the 
claimed SEQ ID NOs and not generally applicable to any nucleic acid sequence. For example, 
SEQ ID NO: 1, and not just any general sequence, has a 58 percent identity with a nucleic acid 
molecule encoding a maize glucose-6-phosphate 1 -dehydrogenase. This utility is substantial and 
credible because SEQ ID NO: 1 can be used to isolate genes, map genes, and determine gene 
function associated with this enzyme. Furthermore, the utility of SEQ ID NO: 1 is well- 
established because glucose-6-phosphate 1 -dehydrogenase is an enzyme well-known to one of 
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ordinary skill in the art. Similar utility analyses can be made for SEQ ID NOs: 4, 14, 27, 225, 
298, 311, 356, 569, and 619. 

The Office must accept a stated utility by an applicant unless the Office has evidence or 
sound scientific reasoning to rebut the applicant's assertion. In re Oetiker, 977 F.2d 1443, 1445 
(Fed. Cir. 1992). "More specifically, when a patent application claiming a nucleic acid asserts a 
specific, substantial, and credible utility, and bases the assertion upon homology to existing 
nucleic acids or proteins having an accepted utility, the asserted utility must be accepted by the 
examiner unless the Office has sufficient evidence or sound scientific reasoning to rebut such an 
assertion." Federal Register 66(4):1096, Utility Guidelines (2001). 

The Office "has the initial burden of challenging a presumptively correct assertion of 
utility in the disclosure." In re Brana, 5 1 F.3d 1 560, 1 567 (Fed. Cir. 1 995). The utilities asserted 
in the specification must be accepted as factually sound unless the Office cites information that 
undermines the credibility of the assertion. Id. The Examiner "must do more than merely 
question operability - [she] must set forth factual reasons which would lead one skilled in the art 
to question the objective truth of the statement of operability." In re Gaubert, 524 F.2d 1222, 
1224-25 (C.C.P.A. 1975) (emphasis in original); M.P.E.P. § 706.03(a)(1) ("Office personnel are 
reminded that they must treat as true a statement of fact made by an applicant in relation to an 
asserted utility, unless countervailing evidence can be provided. . ."). Here, the Examiner has not 
met this burden. 

The Examiner states that for a nucleic acid to have utility based on a peptide, the activity 
of the peptide must be known or established. Final Action at page 3. Appellants respectfully 
submit that the activity of all the enzymes is well known to one of ordinary skill in the art. Any 
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standard biochemistry textbook discloses the activities of glucose-6-phosphate 1 -dehydrogenase, 
6-phosphogluconate dehydrogenase, D-ribulose-5-phosphate-3-epimerase, ribose-5-phosphate 
isomerase, transketolase and phosophoglucoisomerase. In other words, information about these 
enzymes is well within the knowledge of one of ordinary skill in the art. The Examiner also 
states that the specification does not teach that conserved domains specific to dehydrogenases 
(referring to, for example, SEQ ID NO: 1) are encoded. Id. Appellants respectfully submit that 
this information is also within the knowledge of one of ordinary skill in the art. As M.P.E.P. 
makes clear, "(t)he specification need not disclose what is well-known to those skilled in the art 
and preferably omits that which is well-known to those skilled and already available to the 
public." M.P.E.P. § 2164.05(a). See also, In re Buchner, 929 F.2d 660, 661 (Fed. Cir. 1991); 
Hybritech, Inc. v. Monoclonal Antibodies, Inc., 802 F.2d 1367, 1384 (Fed. Cir. 1986), cert 
denied, 480 U.S. 947 (1987); and Lindemann Maschinenfabrik GMBH v. American Hoist & 
Derrick Co., 730 F.2d 1452, 1463 (Fed. Cir. 1984). 

Finally, the Examiner states that the specification has not provided evidence of actual 
activity. Final Action at page 3. Appellants respectfully submit that the specification need not 
contain examples of actual activity if the invention is otherwise disclosed in such a manner that 
one skilled in the art will be able to practice it without an undue amount of experimentation. 
M.P.E.P. § 2164.02; In re Borkowski, 422 F.2d 904, 908 (C.C.P.A. 1970). By setting forth a 
reasonable correlation between the claimed nucleic acid molecules and known enzymes, 
Appellants respectfully submit that one skilled in the art would be able to practice the invention 
without an undue amount of experimentation. Therefore evidence of actual activity is not 
required. 
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In conclusion, Appellants respectfully submit that the claimed nucleic acid molecules 
have specific, substantial, credible, or well established utilities and request that the Board reverse 
the rejection of claims 1, 1 1 to 13, 15 to 22, 24, 28, 30, and 31 under 35 U.S.C. § 101. 

C. The Claimed Nucleic Acid Molecules Satisfy the Enablement Requirement of 35 
U.S.C. § 112, first paragraph 

The Examiner rejected claims 1, 11 to 13, 15 to 22, 24, 28, 30, and 31 under 35 U.S.C. § 
112, first paragraph, allegedly because "since the claimed invention is not supported by a 
specific, substantial, and credible utility or a well-established utility... one skilled in the art 
would not know how to use the claimed invention." Final Action at page 4. The Examiner also 
rejected claims 1, 22, 24, and 28 under 35 U.S.C. § 112, first paragraph, allegedly as "failing to 
comply with the enablement requirement." Id, 

Appellants submit that the rejection of claims 1, 1 1 to 13, 15 to 22, 24, 28, 30, and 31 has 
been overcome by the arguments set forth above with respect to the rejection under 35 U.S.C. § 
101 . In other words, Appellants respectfully submit that the claimed nucleic acid molecules have 
specific, substantial, credible, and well-established utilities, and therefore one skilled in the art 
would know how to make and use the claimed invention. 

The Examiner also asserts that claims 1, 22, 24, and 28 fail to comply with the 
enablement requirement because, allegedly, the claims contain "subject matter which was not 
described in the specification in such a way as to enable one skilled in the art ... to make and/or 
use the invention." Final Action at page 4. 

The Examiner lists a variety of "guesses" one skilled in the art must make in order to 
determine if the claimed nucleic acids encode enzymes. Final Action at page 5. Appellants 
respectfully submit that to the extent that any additional experimentation may be required, the 



Nordine CHEIKH etal 
Application. No. 09/300,482 
Page 12 

performance of routine and well-known steps cannot create undue experimentation even if it is 
laborious. See, In re Wands, 858 F.2d at 737; In re. Angstadt, 537 F.2d 498, 504 (C.C.P.A. 
1976). Time and difficulty of experiments are not determinative if they are merely routine. 
M.P.E.P. § 2164.06, page 2100-192. That is, experimentation is not necessarily undue simply 
because it is complex, if the art typically engages in such experimentation. See, In re Certain 
Limited-Charge Cell Culture Microcarriers, 221 U.S.P.Q. 1165, 1174 (Int'l Trade Comm'n 
1983) affd. sub nom., Massachusetts Institute of Technology v. A.B. Fortia, 774 F.2d 1 104 (Fed. 
Cir. 1985). Indeed, all the items that the Examiner lists (determining reading frame, appropriate 
expression format, appropriate expression conditions, etc., Final Action at page 5) are well 
within the knowledge and scope of routine experimentation of one of ordinary skill in the art. 

One of ordinary skill in the art knows how to use the claimed nucleic acid molecules to 
encode enzymes. For example, the specification provides a detailed description of the nucleic 
acid sequences, amino acid sequences, nucleic acid constructs and methods for using these 
agents. Specification at page 46, line 6 through page 52, line 16 (describing enzymes encoded by 
the nucleic acid sequences of the present invention, homologues and other modifications, and 
methods of producing or expressing enzymes, or fragments of enzymes), page 92, line 1 through 
page 110, line 16 (describing use of the claimed nucleic acid molecules in methods of 
transforming plants), page 110, line 17 through page 113, line 4 (describing use of claimed 
nucleic acid molecules in transformation of plants to reduce the expression of phosphogluconate 
pathway enzymes). Taken in combination, such disclosure provides adequate direction - 
including working examples - to teach the skilled artisan how to make and use the claimed 
invention without undue experimentation. 
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The Examiner states that "(t)he instant rejection is based on the issue that one does not, in 
fact, know whether the claimed nucleic acids actually encodes enzymes, thus one skilled in the 
art would not know what to do with the NUCLEIC ACIDS." Final Action at page 6 (emphasis 
in original). Further, according to the Examiner, "in the absence of further experimentation . . . 
one skilled in the art would not be able to ascertain with any degree of certainty whether the 
claimed nucleic acids do, in fact encode the claimed or asserted enzymes." Id. at page 4. These 
statements are inaccurate. Table A of the specification as filed clearly indicates, with varying 
degrees of identity, that the claimed nucleic acid molecules indeed encode the claimed enzymes. 
The Examiner's position appears to be that identities between the claimed nucleic acid molecules 
and the enzymes must be rigorous. As argued previously, Appellants respectfully submit that the 
legal standard is a reasonable correlation between the claimed nucleic acid molecules and the 
known enzymes, and that Appellants have met this burden. 

In conclusion, Appellants submit that they have provided considerable direction and 
guidance, and have presented working examples such that it is well within the level of ordinary 
skill in the art to practice the invention without undue experimentation. The Examiner has still 
not provided sufficient evidence to cast doubt on the guidance provided in the specification. 
Therefore, Appellants respectfully request that the Board reverse the rejection of claims 1, 1 1 to 
13, 15 to 22, 24, 28, 30, and 31 under the enablement requirement of 35 U.S.C. § 112, first 
paragraph. 

D. The Claimed Nucleic Acid Molecules Satisfy the Written Description 
Requirement of 35 U.S.C. § 112, first paragraph 

The Examiner rejected claims 1, 22, 24, and 28 under 35 U.S.C. § 1 12, first paragraph, as 
allegedly "not described in the specification in such a way as to reasonably convey to one skilled 
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in the relevant art that the inventor(s), at the time the application was filed, had possession of the 
claimed invention." Final Action at page 6. The Examiner's position is "that the specification 
does not, in fact, actually describe any nucleic acid KNOWN to encode an entire enzyme, and 
therefore does not describe nor show possession of the claimed invention of at least claims 1, 22, 
24, and 28." Id, at pages 6 to 7 (emphasis in original). 

Appellants respectfully submit that the purpose of the written description requirement is 
to ensure that the inventors had possession of the claimed subject matter, i.e., to ensure that the 
inventors actually invented what is claimed. Gentry Gallery Inc. v. Berkline Corp., 134 F.3d 
1473, 1479 (Fed. Cir. 1998); Lockwood v. American Airlines, 107 F.3d 1565, 1572 (Fed. Cir. 
1997); In re Alton, 76 F.3d 1168, 1172 (Fed. Cir. 1996). If a person of ordinary skill in the art 
would, after reading the specification, understand that the inventors had possession of the 
claimed invention, even if not every nuance, then the written description has been met. In re 
Alton, 76 F.3d at 1 175. Indeed, recently, the Federal Circuit stated that "[i]t is not necessary that 
every permutation within a generally operable invention be effective in order for an inventor to 
obtain a generic claim, provided that the effect is sufficiently demonstrated to characterize a 
generic invention." Capon v. Eshhar, 418 F.3d 1349, 1359 (Fed. Cir. 2005). A person of 
ordinary skill in the art would, after reading the present specification, understand that Appellants 
had possession of SEQ ID NOs: 1, 4, 14, 27, 225, 298, 311, 569, and 619, complements, as well 
as the enzymes, or fragments thereof, that they encode. 

The fact that the claims at issue are intended to cover molecules that include the recited 
sequence joined with additional sequences, or complements of the recited sequence, does not 
mean that Appellants were any less in possession of the claimed nucleic acid molecules. It is 
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well-established law that use of the transitional term "comprising" properly leaves the claims 
"open for the inclusion of unspecified ingredients even in major amounts." Ex parte Davis, 80 
U.S.P.Q. 448, 450 (B.P.A.I. 1948). Accord PPG Indus, v. Guardian Indus., 156F.3d 1351, 1354 
(Fed. Cir. 1998); Moleculon Research Corp. v. CBS, 793 F.2d 1261, 1271 (Fed. Cir. 1986). 

The Federal Circuit has elucidated a test for written description wherein a genus of 
nucleic acids can be described by a structural feature that distinguishes members of the claimed 
genus from non-members of the claimed genus. Regents of the University of California v. Eli 
Lilly and Co., 119 F.3d 1559, 1568-69 (Fed. Cir. 1997). Appellants have satisfied that test for 
written description. Appellants have disclosed common structural features of the claimed SEQ 
ID NOs, for example the nucleotide sequence of SEQ ID NO: 1. Thus, for example, if a 
particular nucleic acid molecule contains the nucleotide sequence of SEQ ID NO: 1, then it is a 
member of the claimed genus of nucleic acid molecules comprising a nucleic acid sequence of 
SEQ ID NO: 1 . Moreover, related nucleic acid molecules falling within the scope of the claimed 
invention are readily identifiable - they either contain the nucleic acid sequence of SEQ ID NO: 
1 or they do not. The fact that the nucleic acid molecules may comprise additional sequences is 
beside the point. Such modifications are readily envisioned by one of ordinary skill in the art 
and disclosed throughout the specification. The same is true of SEQ ID NOs: 4, 14, 27, 225, 
298, 311, 356, 569, and 619. 

The Examiner has offered no evidence to demonstrate, in light of the Appellants' 
disclosure, why one of ordinary skill in the art would reasonably doubt that the invention 
encompassed by the claims has not been adequately described in the present disclosure. 
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Therefore, Appellants respectfully request that the Board reverse the written description rejection 
of claims 1, 22, 24, and 28 under 35 U.S.C. § 1 12, first paragraph. 
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CONCLUSION 



In view of the foregoing, Appellants respectfully request that the Board of Patent Appeals 
and Interferences reverse the pending rejections and that the subject application be allowed 
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CLAIMS APPENDIX 

Claim 1. A substantially purified nucleic acid molecule that encodes a maize or soybean 
phosphogluconate pathway enzyme or fragment thereof, wherein said maize or soybean 
phosphogluconate pathway enzyme is selected from the group consisting of: 

(a) glucose-6-phosphate- 1 -dehydrogenase; 

(b) D-ribulose-5-phosphate-3-epimerase; and 

(c) phosphoglucoisomerase; 

wherein said substantially purified nucleic acid molecule comprises a nucleic acid 
sequence selected from the group consisting of SEQ ID NOs: 1, 225, 619 and complements 
thereof. 

Claim 11. An isolated nucleic acid molecule, wherein said isolated nucleic acid molecule 
comprises a nucleic acid sequence selected from the group consisting of SEQ ID NOs: 1,4, 14, 
27, 225, 298, 311, 356, 569, and 619 or complements thereof. 

Claim 12. The isolated nucleic acid molecule according to claim 11, wherein said isolated 
nucleic acid molecule comprises a nucleic acid sequence of SEQ ID NO: 1 or complement 
thereof. 

Claim 13. The isolated nucleic acid molecule according to claim 11, wherein said isolated 
nucleic acid molecule comprises a nucleic acid sequence of SEQ ID NO: 4 or complement 
thereof. 



Nordine CHEIKH et al 
Application. No. 09/300,482 
Page 19 

Claim 15. The isolated nucleic acid molecule according to claim 11, wherein said isolated 
nucleic acid molecule comprises a nucleic acid sequence of SEQ ID NO: 27 or complement 
thereof. 

Claim 16. The isolated nucleic acid molecule according to claim 11, wherein said isolated 
nucleic acid molecule comprises a nucleic acid sequence of SEQ ID NO: 225 or complement 
thereof. 

Claim 17. The isolated nucleic acid molecule according to claim 11, wherein said isolated 
nucleic acid molecule comprises a nucleic acid sequence of SEQ ID NO: 298 or complement 
thereof. 

Claim 18. The isolated nucleic acid molecule according to claim 11, wherein said isolated 
nucleic acid molecule comprises a nucleic acid sequence of SEQ ID NO: 311 or complement 
thereof 

Claim 19. The isolated nucleic acid molecule according to claim 11, wherein said isolated 
nucleic acid molecule comprises a nucleic acid sequence of SEQ ID NO: 356 or complement 
thereof. 

Claim 20. The isolated nucleic acid molecule according to claim 11, wherein said isolated 
nucleic acid molecule comprises a nucleic acid sequence of SEQ ID NO: 569 or complement 
thereof. 
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Claim 21. The isolated nucleic acid molecule according to claim 11, wherein said isolated 
nucleic acid molecule comprises a nucleic acid sequence of SEQ ID NO: 619 or complement 
thereof. 

Claim 22. A substantially purified nucleic acid molecule that encodes a maize or soybean 6- 
phosphogluconate dehydrogenase or fragment thereof, comprising a nucleic acid sequence 
selected from the group consisting of SEQ ID NOs: 14, 27 and complements thereof 

Claim 24. A substantially purified nucleic acid molecule that encodes a maize or soybean 
phosphogluconate pathway enzyme or fragment thereof, wherein said maize or soybean 
phosphogluconate pathway enzyme is selected from the group consisting of: 

(a) glucose-6-phosphate- 1 -dehydrogenase; 

(b) D-ribulose-5-phosphate-3-epimerase; 

(c) ribose-5-phosphate isomerase; and 

(d) transaldolase; 

wherein said substantially purified nucleic acid molecule comprises a nucleic acid 
sequence selected from the group consisting of SEQ ID NOs: 4, 298, 311, 569 and complements 
thereof. 

Claim 28. A substantially purified nucleic acid molecule that encodes a maize transketolase 
enzyme or fragment thereof comprising a nucleic acid sequence of SEQ ID NO: 356 or 
complement thereof. 
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Claim 30. The isolated nucleic acid molecule according to claim 11, wherein said isolated 
nucleic acid molecule comprises a nucleic acid sequence of SEQ ID NO: 14 or complement 
thereof. 

Claim 31. An isolated nucleic acid molecule, wherein said nucleic acid molecule consists of a 
nucleic acid sequence selected from the group consisting of SEQ ID NOs: 1, 4, 14, 27, 225, 298, 
311, 356, 569, and 619 or complements thereof. 
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982 F.2d 1554, 1560 (Fed.Cir.1992) (hold- 
ing a C.F.R. provision invalid because it 
did not "comport with the clear statutory 
mandate"). Because § 831.2203(f) con- 
flicts with and is no longer supported by 
the amendments to § 8343a, it is ineffec- 
tive. Resort to that regulation to affect an 
AFA following the effective dates of 
amendments is foreclosed. 

Here, Kievenaar's husband completed 
the annuity paperwork in February 2002. 
His annuity was to begin on July 1, 2002, 
and he died suddenly on July 22, 2002. 
Thus, his annuity commenced at a time 
when § 831.2203(f) was ineffective. While 
we are sympathetic to Kievenaar's posi- 
tion, we have no alternative but to con- 
clude that she is not eligible for the AFA 
she seeks. 

Because the unavailability of 
§ 831.2203(f) during the period relevant to 
Kievenaar is dispositive of her case, we 
need not and do not decide the issue of 
validity of the regulation prior to the effec- 
tive dates of the amendments to § 8343a. 

CONCLUSION 

The Board correctly determined that 5 
C.F.R. § 831.2203(f) was inapplicable to 
Kievenaar's request to change her hus- 
band's self-only annuity to an AFA. The 
Board's affirmance of OPM's decision to 
deny the requested AFA was in accor- 
dance with law and is affirmed. 

AFFIRMED 




In re Dane K. FISHER and 
Raghunath V. Lalgudi. 

No. 04-1465. 

United States Court of Appeals, 
Federal Circuit. 

Sept. 7, 2005. 

Background: Applicants for patent cover- 
ing "expressed sequence tags" for identify- 
ing nucleic acid sequences in maize genes 
challenged decision of United States Pat- 
ent and Trademark Office Board of Patent 
Appeals and Interferences, 72 U.S.P.Q.2d 
1020, 2004 WL 2185929, finding their claim 
unpatentable for lack of utility and lack of 
enablement. 

Holdings: The Court of Appeals, Michel, 
Chief Judge, held that: 

(1) claimed invention lacked specific and 
substantial utility, and 

(2) application failed for lack of enable- 
ment. 

Affirmed. 

Rader, Circuit Judge, dissented and filed 
opinion. 

1. Patents <3^314(5) 

Whether patent application discloses 
requisite utility for claimed invention is 
question of fact. 35 U.S.C.A. § 101. 

2. Patents <3^>48 

Patent application covering "ex- 
pressed sequence tags" for identifying nu- 
cleic acid sequences in maize genes lacked 
requisite utility where tagged genes had 
no known functions; claimed tags acted as 
no more than research intermediates that 
might help scientists to isolate particular 
underlying protein-encoding genes and 
conduct further experimentation on those 
genes. 35 U.S.C.A. § 101. 
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3. Patents <3^>46 

To be patentable, claimed invention 
must have substantial and specific "utility," 
i.e., invention must have significant and 
presently available benefit to public, and 
its claimed use must not be so vague as to 
be meaningless. 35 U.S.C.A. § 101. 

See publication Words and Phras- 
es for other judicial constructions 
and definitions. 

4. Evidence <3==>48 
Patents <^>91 

Manual of Patent Examining Proce- 
dure (MPEP) and Patent and Trademark 
Office's Utility Guidelines are not binding 
on court ruling on patent's validity, but 
may be given judicial notice to extent they 
do not conflict with patent statutes. 

5. Patents <3=*99 

Patent application for invention that 
lacks requisite utility also fails, as matter 
of law, for lack of enablement. 35 
U.S.C.A. §§ 101, 112(1). 



Seth P. Waxman, Wilmer Cutler Picker- 
ing Hale and Dorr LLP, of Washington, 
DC, argued for appellants. With him on 
the brief were William F. Lee and Richard 
W. O'Neill, of Boston, Massachusetts; and 
William G. McElwain and Henry N. Wix- 
on, of Washington, DC. 

Stephen Walsh, Associate Solicitor, 
United States Patent and Trademark Of- 
fice, of Arlington, Virginia, argued for the 
Director of the Patent and Trademark Of- 
fice. With him on the brief were John M. 
Whealan, Solicitor, and Thomas W. 
Krause, Associate Solicitor. 

Joseph A. Keyes, Jr., of Washington, 
DC , for amicus curiae Association of 
American Medical Colleges. 

1. The real party in interest is Monsanto Tech- 
nology LLC, which is owned by the Monsanto 



Marc S. Gold, of Washington, DC, for 
amicus curiae National Academy of Sci- 
ences. 

Donald R. Stuart, of Indianapolis, 
Indiana, for amicus curiae Dow AgroSci- 
ences LLC. With him on the brief was 
Kenneth B. Ludwig. 

Paula K. Davis, of Indianapolis, Indiana, 
for amicus curiae Eli Lilly and Company. 
With her on the brief were Steven P. 
Caltrider and James J. Kelley. 

Michael C. Schiffer, of Irvine, California, 
for amicus curiae Baxter Healthcare Cor- 
poration. 

Darrel C. Karl, Finnegan, Henderson, 
Farabow, Garrett & Dunner, L.L.P., of 
Washington, DC, for amicus curiae Ameri- 
can College of Medical Genetics. 

Jeffrey P. Kushan, Sidley Austin Brown 
& Wood, LLP, of Washington, DC, for 
amicus curiae Genentech, Inc. With him on 
the brief were Kathi A. Cover and David 
L. Fitzgerald. 

George C. Yu, of Emeryville, California, 
for amicus curiae Affymetrix, Inc. 

Before MICHEL, Chief Judge, RADER 
and BRYSON, Circuit Judges. 

Opinion for the court filed by Chief 
Judge MICHEL. 

Dissenting opinion filed by Circuit 
Judge RADER. 

MICHEL, Chief Judge. 

Dane K. Fisher and Raghunath Lalgudi 
(collectively "Fisher") 1 appeal from the 
decision of the U.S. Patent and Trademark 
Office ("PTO") Board of Patent Appeals 
and Interferences ("Board") affirming the 
examiner's final rejection of the only pend- 
ing claim of application Serial No. 09/619,- 

Company. 
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643 (the " '643 application"), entitled "Nu- 
cleic Acid Molecules and Other Molecules 
Associated with Plants," as unpatentable 
for lack of utility under 35 U.S.C. § 101 
and lack of enablement under 35 U.S.C. 
§ 112, first paragraph. Ex parte Fisher, 
App. No.2002-2046 (Bd.Pat.App.Int. Mar. 
16, 2004) ("Board Decision "). This appeal 
was submitted after oral argument on May 
3, 2005. Because we conclude that sub- 
stantial evidence supports the Board's 
findings that the claimed invention lacks a 
specific and substantial utility and that 
the '643 application does not enable one of 
ordinary skill in the art to use the inven- 
tion, we affirm. 

I. BACKGROUND 
A. Molecular Genetics and ESTs 

The claimed invention relates to five pu- 
rified nucleic acid sequences that encode 
proteins and protein fragments in maize 
plants. The claimed sequences are com- 
monly referred to as "expressed sequence 
tags" or "ESTs." Before delving into the 
specifics of this case, it is important to 
understand more about the basic principles 
of molecular genetic s and the role of 
ESTs. 

Genes are located on chromosomes in 
the nucleus of a cell and are made of 
deoxyribonucleic acid ("DNA"). DNA is 
composed of two strands of nucleotides in 
double helix formation. The nucleotides 
contain one of four bases, adenine ("A"), 
guanine ("G"), cytosine ("C"), and thymine 
("T"), that are linked by hydrogen bonds 
to form complementary base pairs (i.e., A- 
T and G-C). 

When a gene is expressed in a cell, the 
relevant double-stranded DNA sequence is 
transcribed into a single strand of messen- 
ger ribonucleic acid ("mRNA"). Messen- 

2. We have discussed the basic principles of 
molecular genetics more extensively in prior 
cases. See, e.g., In re Deuel, 51 F.3d 1552, 
1554-56 (Fed.Cir.1995); Amgen, Inc. v. Chu- 



ger RNA contains three of the same bases 
as DNA (A, G, and C), but contains uracil 
("U") instead of thymine. mRNA is re- 
leased from the nucleus of a cell and used 
by ribosomes found in the cytoplasm to 
produce proteins. 

Complementary DNA ("cDNA") is pro- 
duced synthetically by reverse transcrib- 
ing mRNA. cDNA, like naturally occurring 
DNA, is composed of nucleotides contain- 
ing the four nitrogenous bases, A, T, G, 
and C. Scientists routinely compile cDNA 
into libraries to study the kinds of genes 
expressed in a certain tissue at a particu- 
lar point in time. One of the goals of this 
research is to learn what genes and down- 
stream proteins are expressed in a cell so 
as to regulate gene expression and control 
protein synthesis. 2 

An EST is a short nucleotide sequence 
that represents a fragment of a cDNA 
clone. It is typically generated by isolat- 
ing a cDNA clone and sequencing a small 
number of nucleotides located at the end of 
one of the two cDNA strands. When an 
EST is introduced into a sample containing 
a mixture of DNA, the EST may hybridize 
with a portion of DNA. Such binding 
shows that the gene corresponding to the 
EST was being expressed at the time of 
mRNA extraction. 

Claim 1 of the '643 application recites: 
A substantially purified nucleic acid mol- 
ecule that encodes a maize protein or 
fragment thereof comprising a nucleic 
acid sequence selected from the group 
consisting of SEQ ID NO: 1 through 
SEQ ID NO: 5. 
The ESTs set forth in SEQ ID NO: 1 
through SEQ ID NO: 5 are obtained from 
cDNA library LIB3115, which was gener- 
ated from pooled leaf tis sue harve sted 

gai Pharm. Co., Ltd., 927 F.2d 1200, 1207-08 
(Fed.Cir.1991); In re O'Farrell, 853 F.2d 894, 
895-99 (Fed.Cir.1988). 
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from maize plants (RX601, Asgrow Seed 
Company, Des Moines, Iowa, U.S.A.) 
grown in the fields at Asgrow research 
stations. SEQ ID NO:l through SEQ ID 
NO:5 consist of 429, 423, 365, 411, and 331 
nucleotides, respectively. When Fisher 
filed the '643 application, he claimed ESTs 
corresponding to genes expressed from the 
maize pooled leaf tissue at the time of 
anthesis. Nevertheless, Fisher did not 
know the precise structure or function of 
either the genes or the proteins encoded 
for by those genes. 

The '643 application generally discloses 
that the five claimed ESTs may be used in 
a variety of ways, including: (1) serving as 
a molecular marker for mapping the entire 
maize genome, which consists of ten chro- 
mosomes that collectively encompass 
roughly 50,000 genes; (2) measuring the 
level of mRNA in a tissue sample via 
microarray technology to provide informa- 
tion about gene expression; (3) providing a 
source for primers for use in the polymer- 
ase chain reaction ("PCR") process to en- 
able rapid and inexpensive duplication of 
specific genes; (4) identifying the presence 
or absence of a polymorphism; (5) isolat- 
ing promoters via chromosome walking; 
(6) controlling protein expression; and (7) 
locating genetic molecules of other plants 
and organisms. 

B. Final Rejection 

In a final rejection, dated September 6, 
2001, the examiner rejected claim 1 for 
lack of utility under § 101. The examiner 
found that the claimed ESTs were not 
supported by a specific and substantial 
utility. She concluded that the disclosed 
uses were not specific to the claimed 
ESTs, but instead were generally applica- 
ble to any EST. For example, the examin- 
er noted that any EST may serve as a 
molecular tag to isolate genetic regions. 
She also concluded that the claimed ESTs 
lacked a substantial utility because there 
was no known use for the proteins pro- 



duced as final products resulting from pro- 
cesses involving the claimed ESTs. The 
examiner stated: "Utilities that require or 
constitute carrying out further research to 
identify or reasonably confirm a 'real 
world' context of use are not substantial 
utilities." 

The examiner also rejected the claimed 
application for lack of enablement under 
§ 112, first paragraph. She reasoned that 
one skilled in the art would not know how 
to use the claimed ESTs because the '643 
application did not disclose a specific and 
substantial utility for them. 

On July 19, 2000, Fisher filed a notice of 
appeal with the Board. 

C. Board Proceedings 

The Board considered each of Fisher's 
seven potential uses but noted that Fisher 
focused its appeal on only two: (1) use for 
the identification of polymorphisms; and 
(2) use as probes or as a source for prim- 
ers. As to the first, the Board found that 
the application failed to explain why the 
claimed ESTs would be useful in detecting 
polymorphisms in maize plants. Board 
Decision, slip op. at 14. The Board rea- 
soned that "[w]ithout knowing any further 
information in regard to the gene repre- 
sented by an EST, as here, detection of 
the presence or absence of a polymor- 
phism provides the barest information in 
regard to genetic heritage." Id., slip op. 
at 15. Thus, the Board concluded that 
Fisher's asserted uses for the claimed 
ESTs tended to the "insubstantial use" 
end of the spectrum between a substantial 
and an insubstantial utility. Id. 

The Board also concluded that using the 
claimed ESTs to isolate nucleic acid mole- 
cules of other plants and organisms, which 
themselves had no known utility, is not a 
substantial utility. Id. , slip op. at 16. 
Specifically, the Board noted that Fisher 
argued that the "claimed ESTs may be 
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useful in searching for promoters that are 
only active in leaves at the time of anthe- 
sis." Id. The Board found, however, that 
the application failed to show that the 
claimed ESTs would be expressed only 
during ant he sis or that they would be ca- 
pable of isolating a promoter active in 
maize leaves at the time of anthesis. Id., 
slip op. at 18. 

Additionally, the Board addressed the 
remaining asserted utilities, highlighting in 
particular the use of the claimed ESTs to 
monitor gene expression by measuring the 
level of mRNA through microarray tech- 
nology and to serve as molecular markers. 
The Board found that using the claimed 
ESTs in screens does not provide a specif- 
ic benefit because the application fails to 
provide any teaching regarding how to use 
the data relating to gene expression. Id., 
slip op. at 21. The Board analogized the 
facts to those in Brenner v. Manson, 383 
U.S. 519, 86 S.Ct. 1033, 16 L.Ed.2d 69 
(1966), in which an applicant claimed a 
process of making a compound having no 
known use. In that case, the Supreme 
Court affirmed the rejection of the applica- 
tion on § 101 grounds. Here, the Board 
reasoned: "Just as the process in Brenner 
lacked utility because the specification did 
not disclose how to use the end-product, 
the products claimed here lack utility, be- 
cause even if used in gene expression as- 
says, the specification does not disclose 
how to use SEQ ID NO: 1-5 specific gene 
expression data." Id., slip op. at 22. The 
Board offered a similar rationale for the 
use of the claimed E STs as molecular 
markers. Id., slip op. at 24. Accordingly, 
the Board affirmed the examiner's rejec- 
tion of the '643 application for lack of 
utility under § 101. The Board also af- 
firmed the examiner's rejection of the '643 
application for lack of enablement under 
§ 112, first paragraph, since the enable- 
ment rejection was made as a corollary to 
the utility rejection. 



Fisher timely appealed. We have juris- 
diction over this appeal pursuant to 28 
U.S.C. § 1295(a)(4) and 35 U.S.C. §§ 141 
and 144. 

II. DISCUSSION 

[1] Whether an application discloses a 
utility for a claimed invention is a question 
of fact. In re Ziegler, 992 F.2d 1197, 1200 
(Fed.Cir.1993). We consequently review 
the Board's determination that the '643 
application failed to satisfy the utility re- 
quirement of § 101 for substantial evi- 
dence. In re Gartside, 203 F.3d 1305, 
1315 (Fed.Cir.2000) ("Because our review 
of the Board's decision is confined to the 
factual record compiled by the Board, we 
accordingly conclude that the 'substantial 
evidence' standard is appropriate for our 
review of Board factfindings."). 

A. Utility 
1. 

[2] Fisher asserts that the Board uni- 
laterally applied a heightened standard for 
utility in the case of ESTs, conditioning 
patentability upon "some undefined 'spec- 
trum' of knowledge concerning the corre- 
sponding gene function." Fisher contends 
that the standard is not so high and that 
Congress intended the language of § 101 
to be given broad construction. In partic- 
ular, Fisher contends that § 101 requires 
only that the claimed invention "not be 
frivolous, or injurious to the well-being, 
good policy, or good morals of society," 
essentially adopting Justice Story's view of 
a useful invention from Lowell v. Lewis, 15 
F.Cas. 1018, 1019 (No. 8568) (C.C.D.Mass. 
1817). Under the correct application of 
the law, Fisher argues, the record shows 
that the claimed ESTs provide seven spe- 
cific and substantial uses, regardless 
whether the functions of the genes corre- 
sponding to the claimed ESTs are known. 
Fisher claims that the Board's attempt to 
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equate the claimed ESTs with the chemi- 
cal compositions in Brenner was misplaced 
and that several decisions in the field of 
pharmaceuticals, namely, Cross v. Iizuka, 
753 F.2d 1040 (Fed.Cir.1985), Nelson v. 
Bowler, 626 F.2d 853 (C.C.P.A.1980), and 
In re Jolles, 628 F.2d 1322 (C.C.P.A.1980), 
are analogous and support finding utility of 
the claimed ESTs. Fisher likewise argues 
that the general commercial success of 
ESTs in the marketplace confirms the util- 
ity of the claimed ESTs. Hence, Fisher 
avers that the Board's decision was not 
supported by substantial evidence and 
should be reversed. 

The government agrees with Fisher that 
the utility threshold is not high, but dis- 
agrees with Fisher's allegation that the 
Board applied a heightened utility stan- 
dard. The government contends that a 
patent applicant need disclose only a single 
specific and substantial utility pursuant to 
Brenner, the very standard articulated in 
the PTO's "Utility Examination Guide- 
lines" ("Utility Guidelines") and followed 
here when examining the '643 application. 
It argues that Fisher failed to meet that 
standard because Fisher's alleged uses are 
so general as to be meaningless. What is 
more, the government asserts that the 
same generic uses could apply not only to 
the five claimed ESTs but also to any EST 
derived from any organism. It thus ar- 
gues that the seven utilities alleged by 
Fisher are merely starting points for fur- 
ther research, not the end point of any 
research effort. It further disputes the 
importance of the commercial success of 
ESTs in the marketplace, pointing out that 
Fisher's evidence involved only databases, 
clone sets, and microarrays, not the five 
claimed ESTs. Therefore, the government 

3. Amici in support of the government include 
Affymetrix, Inc., American College of Medical 
Genetics, Association of American Medical 
Colleges, Baxter Healthcare Corporation, 



contends that we should affirm the Board's 
decision. 

Several academic institutions and bio- 
technology and pharmaceutical companies 3 
write as amici curiae in support of the 
government. Like the government, they 
assert that Fisher's claimed uses are noth- 
ing more than a "laundry list" of research 
plans, each general and speculative, none 
providing a specific and substantial benefit 
in currently available form. The amici 
also advocate that the claimed ESTs are 
the objects of further research aimed at 
identifying what genes of unknown func- 
tion are expressed during anthesis and 
what proteins of unknown function are en- 
coded for by those genes. Until the corre- 
sponding genes and proteins have a known 
function, the amici argue, the claimed 
ESTs lack utility under § 101 and are not 
patentable. 

[3] We agree with both the govern- 
ment and the amici that none of Fisher's 
seven asserted uses meets the utility re- 
quirement of § 101. Section 101 provides: 
'Whoever invents . . . any new and useful 
. . . composition of matter . . . may obtain 
a patent therefor . . . . " (Emphasis added). 
In Brenner, the Supreme Court explained 
what is required to establish the useful- 
ness of a new invention, noting at the 
outset that "a simple, everyday word 
["useful," as found in § 101] can be preg- 
nant with ambiguity when applied to the 
facts of life." 383 U.S. at 529, 86 S.Ct. 
1033. Contrary to Fisher's argument that 
§ 101 only requires an invention that is 
not "frivolous, injurious to the well-being, 
good policy, or good morals of society," the 
Supreme Court appeared to reject Justice 
Story's de minimis view of utility. Id. at 
532-33, 86 S.Ct. 1033 (citation omitted). 

Dow AgroSciences LLC, Eli Lilly and Compa- 
ny, Genentech, Inc., National Academy of Sci- 
ences, and the University of North Carolina 
School of Law. 
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The Supreme Court observed that Justice 
Story's definition "sheds little light on our 
subject," on the one hand framing the 
relevant inquiry as "whether the invention 
in question is frivolous and insignificant' " 
if narrowly read, while on the other hand 
"allowing the patenting of any invention 
not positively harmful to society" if more 
broadly read. Id. at 533, 86 S.Ct. 1033. 
In its place, the Supreme Court announced 
a more rigorous test, stating: 

The basic quid pro quo contemplated by 
the Constitution and the Congress for 
granting a patent monopoly is the bene- 
fit derived by the public from an inven- 
tion with substantial utility. Unless 
and until a process is refined and devel- 
oped to this point — where specific bene- 
fit exists in currently available form — 
there is insufficient justification for per- 
mitting an applicant to engross what 
may prove to be a broad field. 
Brenner, 383 U.S. at 534-35, 86 S.Ct. 1033 
(emphases added). Following Brenner, 
our predecessor court, the Court of Cus- 
toms and Patent Appeals, and this court 
have required a claimed invention to have 
a specific and substantial utility to satisfy 
§ 101. See, e.g., Fujikawa v. Wattanasin, 
93 F.3d 1559, 1563 (Fed.Cir.1996) ("Conse- 
quently, it is well established that a patent 
may not be granted to an invention unless 
substantial or practical utility for the in- 
vention has been discovered and dis- 
closed."). 

The Supreme Court has not defined 
what the terms "specific" and "substantial" 
mean per se. Nevertheless, together with 
the Court of Customs and Patent Appeals, 
we have offered guidance as to the uses 
which would meet the utility standard of 
§ 101. From this, we can discern the kind 
of disclosure an application must contain to 
establish a specific and substantial utility 
for the claimed invention. 

4. In Cross, this court considered the phrase 
"practical utility" to be synonymous with the 



Courts have used the labels "practical 
utility" and "real world" utility inter- 
changeably in determining whether an in- 
vention offers a "substantial" utility. In- 
deed, the Court of Customs and Patent 
Appeals stated that " '[practical utility' is 
a shorthand way of attributing 'real-world' 
value to claimed subject matter. In other 
words, one skilled in the art can use a 
claimed discovery in a manner which pro- 
vides some immediate benefit to the pub- 
lic." Nelson, 626 F.2d at 856 (emphasis 
added). 4 It thus is clear that an applica- 
tion must show that an invention is useful 
to the public as disclosed in its current 
form, not that it may prove useful at some 
future date after further research. Simply 
put, to satisfy the "substantial" utility re- 
quirement, an asserted use must show that 
that claimed invention has a significant 
and presently available benefit to the pub- 
lic. 

Turning to the "specific" utility require- 
ment, an application must disclose a use 
which is not so vague as to be meaningless. 
Indeed, one of our predecessor courts has 
observed "that the nebulous expressions 
biological activity' or biological properties' 
appearing in the specification convey no 
more explicit indication of the usefulness 
of the compounds and how to use them 
than did the equally obscure expression 
Useful for technical and pharmaceutical 
purposes' unsuccessfully relied upon by 
the appellant in In re Diedrich [318 F.2d 
946, 50 C.C.P.A. 1355 (1963)]." In re Kirk, 
54 C.C.P.A. 1119, 376 F.2d 936, 941 (1967). 
Thus, in addition to providing a "substan- 
tial" utility, an asserted use must also 
show that that claimed invention can be 
used to provide a well-defined and particu- 
lar benefit to the public. 

phrase "substantial utility." 753 F.2d at 
1047, n. 13. 
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[4] In 2001, partially in response to 
questions about the patentability of ESTs, 
the PTO issued Utility Guidelines govern- 
ing its internal practice for determining 
whether a claimed invention satisfies 
§ 101. See Utility Examination Guide- 
lines, 66 Fed.Reg. 1092 (Jan. 5, 2001). 
The PTO incorporated these guidelines 
into the Manual of Patent Examining Pro- 
cedure ("MPEP"). See U.S. Pat. & Trade- 
mark Off., Manual of Patent Examining 
Procedure § 2107 (8th ed.2001, rev. May 
2004). The MPEP and Guidelines "are not 
binding on this court, but may be given 
judicial notice to the extent they do not 
conflict with the statute." Enzo Biochem 
v. Gen-Probe, 323 F.3d 956, 964 (Fed.Cir. 
2002) (citing Mo lins PLC v. Textron, Inc., 
48 F.3d 1172, 1180 n. 10 (Fed.Cir.1995)). 
According to the Utility Guidelines, a spe- 
cific utility is particular to the subject mat- 
ter claimed and would not be applicable to 
a broad class of invention. Manual of 
Patent Examining Procedure § 2107.01. 
The Utility Guidelines also explain that a 
substantial utility defines a "real world" 
use. In particular, "[utilities that require 
or constitute carrying out further research 
to identify or reasonably confirm a 'real 
world' context of use are not substantial 
utilities." Id. Further, the Utility Guide- 
lines discuss "research tools," a term often 
given to inventions used to conduct re- 
search. The PTO particularly cautions 
that 

[a]n assessment that focuses on whether 
an invention is useful only in a research 
setting thus does not address whether 
the invention is in fact "useful" in a 
patent sense. [The PTO] must distin- 
guish between inventions that have a 
specifically identified substantial utility 
and inventions whose asserted utility re- 
quires further research to identify or 
reasonably confirm. 
Id. The PTO's standards for assessing 
whether a claimed invention has a specific 
and substantial utility comport with this 



court's interpretation of the utility require- 
ment of § 101. 

Turning to the parties' arguments, Fish- 
er first raises a legal issue, charging that 
the Board applied a heightened standard 
for utility in the case of ESTs. Fisher 
apparently bases this argument on state- 
ments made by the Board in connection 
with its discussion of whether the claimed 
ESTs can be used to identify a polymor- 
phism. In that context, the Board stated: 
Somewhere between having no knowl- 
edge (the present circumstances) and 
having complete knowledge of the gene 
and its role in the plant's development 
lies the line between 'utility' and 'sub- 
stantial utility.' We need not draw the 
line or further define it in this case 
because the facts in this case represent 
the lowest end of the spectrum, i.e., an 
insubstantial use. 

Board Decision, slip op. at 15 (emphasis 
added). Fisher reads the word "spec- 
trum" out of context, claiming that the 
word somehow implies the application of a 
higher standard for utility than required 
by § 101. We conclude, however, that the 
Board did not apply an incorrect legal 
standard. In its decision, the Board made 
reference to a "spectrum" to differentiate 
between a substantial utility, which satis- 
fies the utility requirement of § 101, and 
an insubstantial utility, which fails to satis- 
fy § 101. The Board plainly did not an- 
nounce or apply a new test for assessing 
the utility of ESTs. It simply followed the 
Utility Guidelines and MPEP, which man- 
date the specific and substantial utility test 
set forth in Brenner. Indeed, we note that 
Example 9 of the PTO's "Revised Interim 
Utility Guidelines Training Materials" is 
applicable to the facts here. See U.S. Pat. 
& Trademark Off., Revised Interim Utility 
Guidelines Training Materials 50-53 
(1999), available at www.uspto.gov/web/ 
menu/utility. pdf. In that example, a cDNA 
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fragment disclosed as being useful as a 
probe to obtain the full length gene corre- 
sponding to a cDNA fragment was deemed 
to lack a specific and substantial utility. 
Additionally, the MPEP particularly ex- 
plains that a claim directed to a polynu- 
cleotide disclosed to be useful as a "gene 
probe" or "chromosome marker," as is the 
case here, fails to satisfy the specific utility 
requirement unless a specific DNA target 
is also disclosed. Manual of Patent Exam- 
ining Procedure § 2107.01. 

Regarding the seven uses asserted by 
Fisher, we observe that each claimed EST 
uniquely corresponds to the single gene 
from which it was transcribed ("underlying 
gene"). As of the filing date of the '643 
application, Fisher admits that the under- 
lying genes have no known functions. 
Fisher, nevertheless, claims that this fact 
is irrelevant because the seven asserted 
uses are not related to the functions of the 
underlying genes. We are not convinced 
by this contention. E ssentially, the 
claimed ESTs act as no more than re- 
search intermediates that may help scien- 
tists to isolate the particular underlying 
protein-encoding genes and conduct fur- 
ther experimentation on those genes. The 
overall goal of such experimentation is pre- 
sumably to understand the maize ge- 
nome — the functions of the underlying 
genes, the identity of the encoded proteins, 
the role those proteins play during anthe- 
sis, whether polymorphisms exist, the 
identity of promoters that trigger protein 
expression, whether protein expression 
may be controlled, etc. Accordingly, the 
claimed ESTs are, in words of the Su- 
preme Court, mere "object[s] of use-test- 
ing," to wit, objects upon which scientific 
research could be performed with no as- 
surance that anything useful will be discov- 
ered in the end. Brenner, 383 U.S. at 535, 
86 S.Ct. 1033. 

Fisher compares the claimed ESTs to 
certain other patentable research tools, 
such as a microscope. Although this com- 



parison may, on first blush, be appealing in 
that both a microscope and one of the 
claimed ESTs can be used to generate 
scientific data about a sample having un- 
known properties, Fisher's analogy is 
flawed. As the government points out, a 
microscope has the specific benefit of opti- 
cally magnifying an object to immediately 
reveal its structure. One of the claimed 
ESTs, by contrast, can only be used to 
detect the presence of genetic material 
having the same structure as the EST 
itself. It is unable to provide any informa- 
tion about the overall structure let alone 
the function of the underlying gene. Ac- 
cordingly, while a microscope can offer an 
immediate, real world benefit in a variety 
of applications, the same cannot be said for 
the claimed ESTs. Fisher's proposed anal- 
ogy is thus inapt. Hence, we conclude 
that Fisher's asserted uses are insufficient 
to meet the standard for a "substantial" 
utility under § 101. 

Moreover, all of Fisher's asserted uses 
represent merely hypothetical possibilities, 
objectives which the claimed ESTs, or any 
EST for that matter, could possibly 
achieve, but none for which they have been 
used in the real world. Focusing on the 
two uses emphasized by Fisher at oral 
argument, Fisher maintains that the 
claimed ESTs could be used to identify 
polymorphisms or to isolate promoters. 
Nevertheless, in the face of a utility rejec- 
tion, Fisher has not presented any evi- 
dence, as the Board well noted, showing 
that the claimed ESTs have been used in 
either way. That is, Fisher does not pres- 
ent either a single polymorphism or a sin- 
gle promoter, assuming at least one of 
each exists, actually identified by using the 
claimed ESTs. Further, Fisher has not 
shown that a polymorphism or promoter so 
identified would have a "specific and sub- 
stantial" use. The Board, in fact, correctly 
recognized this very deficiency and cited it 
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as one of the reasons for upholding the 
examiner's final rejection. 

With respect to the remaining asserted 
uses, there is no disclosure in the specifica- 
tion showing that any of the claimed ESTs 
were used as a molecular marker on a map 
of the maize genome. There also is no 
disclosure establishing that any of the 
claimed ESTs were used or, for that mat- 
ter, could be used to control or provide 
information about gene expression. Sig- 
nificantly, de spite the fact that maize 
leaves produce over two thousand different 
proteins during anthesis, Fisher failed to 
show that one of the claimed ESTs trans- 
lates into a portion of one of those pro- 
teins. Fisher likewise did not provide any 
evidence showing that the claimed ESTs 
were used to locate genetic molecules in 
other plants and organisms. What is 
more, Fisher has not proffered any evi- 
dence showing that any such generic mole- 
cules would themselves have a specific and 
substantial utility. Consequently, because 
Fisher failed to prove that its claimed 
ESTs can be successfully used in the seven 
ways disclosed in the '643 application, we 
have no choice but to conclude that the 
claimed ESTs do not have a "substantial" 
utility under § 101. 

Furthermore, Fisher's seven asserted 
uses are plainly not "specific." Any EST 
transcribed from any gene in the maize 
genome has the potential to perform any 
one of the alleged uses. That is, any EST 
transcribed from any gene in the maize 
genome may be a molecular marker or a 
source for primers. Likewise, any EST 
transcribed from any gene in the maize 
genome may be used to measure the level 
of mRNA in a tissue sample, identify the 
presence or absence of a polymorphism, 
isolate promoters, control protein expres- 
sion, or locate genetic molecules of other 
plants and organisms. Nothing about 
Fisher's seven alleged uses set the five 
claimed ESTs apart from the more than 



32,000 ESTs disclosed in the '643 applica- 
tion or indeed from any EST derived from 
any organism. Accordingly, we conclude 
that Fisher has only disclosed general uses 
for its claimed ESTs, not specific ones that 
satisfy § 101. 

We agree with the Board that the facts 
here are similar to tho se in Brenner. 
There, as noted above, the applicant 
claimed a process for preparing com- 
pounds of unknown use. Similarly, Fisher 
filed an application claiming five particular 
ESTs which are capable of hybridizing 
with underlying genes of unknown function 
found in the maize genome. The Brenner 
court held that the claimed process lacked 
a utility because it could be used only to 
produce a compound of unknown use. The 
Brenner court stated: "We find absolutely 
no warrant for the proposition that al- 
though Congress intended that no patent 
be granted on a chemical compound whose 
sole 'utility' consists of its potential role as 
an object of use-testing, a different set of 
rules was meant to apply to the process 
which yielded the unpatentable product." 
383 U.S. at 535, 86 S.Ct. 1033. Applying 
that same logic here, we conclude that the 
claimed ESTs, which do not correlate to an 
underlying gene of known function, fail to 
meet the standard for utility intended by 
Congress. 

In addition to approving of the Board's 
reliance on Brenner, we observe that the 
facts here are even more analogous to 
those presented in Kirk, 54 C.C.P.A. 1119, 
376 F.2d 936, and In re Joly, 54 C.C.P.A. 
1159, 376 F.2d 906 (1967), two cases decid- 
ed by our predecessor court shortly after 
Brenner. In Kirk, the applicant sought to 
patent new steroidal compounds disclosed 
as having two possible utilities. First, the 
applicant alleged that the claimed com- 
pounds were useful for their "biological 
activity" because "one skilled in the art 
would know how to use the compounds . . . 
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to take advantage of their presently-exist- 
ing biological activity." Kirk, 376 F.2d at 
939. The court rejected this claimed utili- 
ty on the ground that it was not sufficient- 
ly "specific," but was instead "nebulous." 
Id. at 941. 

Second, the applicant asserted that the 
claimed compounds could be used by 
skilled chemists as intermediates in the 
preparation of final steroidal compounds of 
unknown use. Relying on Brenner, the 
court reasoned: 

It seems clear that, if a process for 
producing a product of only conjectural 
use is not itself "useful" within § 101, it 
cannot be said that the starting materi- 
als for such a process — i.e., the present- 
ly claimed intermediates — are "useful." 
It is not enough that the specification 
disclose that the intermediate exists and 
that it "works," reacts, or can be used to 
produce some intended product of no 
known use. Nor is it enough that the 
product disclosed to be obtained from 
the intermediate belongs to some class 
of compounds which now is, or in the 
future might be, the subject of research 
to determine some specific use. Cf. 
Reiners v. Mehltretter, 43 C.C.P.A. 1019, 
236 F.2d 418, 421 [ (C.C.P.A.1956) ] 
where compounds employed as interme- 
diates to produce other directly useful 
compounds were found to be themselves 
useful. 

Id. at 945^16 (emphasis added). There- 
fore, the court affirmed the Board's rejec- 
tion of the claimed compounds for lack of 
utility. 

The facts in Joly are nearly identical to 
the facts in Kirk. The Joly applicant filed 
an application claiming compounds useful 
as intermediates in preparing steroids that 
were themselves not shown or known to be 
useful, but that were similar in chemical 
structure to steroids of known pharmaco- 
logical usefulness. The court adopted the 
reasoning of the Kirk court in its entirety 



and affirmed the Board's decision rejecting 
the claimed intermediates for failing to 
comply with § 101. Joly, 376 F.2d at 908- 
09. 

Just as the claimed compounds in Kirk 
and Joly were useful only as intermediates 
in the synthesis of other compounds of 
unknown use, the claimed ESTs can only 
be used as research intermediates in the 
identification of underlying protein-encod- 
ing genes of unknown function. The ratio- 
nale of Kirk and Joly thus applies here. 
In the words of the Kirk court: 
We do not believe that it was the inten- 
tion of the statutes to require the Patent 
Office, the courts, or the public to play 
the sort of guessing game that might be 
involved if an applicant could satisfy the 
requirements of the statutes by indicat- 
ing the usefulness of a claimed com- 
pound in terms of possible use so gener- 
al as to be meaningless and then, after 
his research or that of his competitors 
has definitely ascertained an actual use 
for the compound, adducing evidence in- 
tended to show that a particular specific 
use would have been obvious to men 
skilled in the particular art to which this 
use relates. 
376 F.2d at 942 (emphasis added). 

That the Kirk and Joly decisions in- 
volved chemical compounds, while the 
present case involves biological entities, 
does not distinguish these decisions. The 
rationale presented therein, having been 
drawn from principles set forth by the 
Supreme Court in Brenner, applies with 
equal force in the fields of chemistry and 
biology as well as in any scientific disci- 
pline. In Brenner, the Supreme Court 
was primarily concerned with creating an 
unwarranted monopoly to the detriment of 
the public: 

Whatever weight is attached to the value 
of encouraging disclosure and of inhibit- 
ing secrecy, we believe a more compel- 
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ling consideration is that a process pat- 
ent in the chemical field, which has not 
been developed and pointed to the de- 
gree of specific utility, creates a monop- 
oly of knowledge which should be grant- 
ed only if clearly commanded by the 
statute. Until the process claim has 
been reduced to production of a product 
shown to be useful, the metes and 
bounds of that monopoly are not capable 
of precise delineation. It may engross a 
vast, unknown, and perhaps unknowable 
area. Such a patent may confer power 
to block off whole areas of scientific 
development, without compensating ben- 
efit to the public .... This is not to say 
that we mean to disparage the impor- 
tance of contributions to the fund of 
scientific information short of the inven- 
tion of something "useful," or that we 
are blind to the prospect that what now 
seems without "use" may tomorrow 
command the grateful attention of the 
public. But a patent is not a hunting 
license. It is not a reward for the 
search, but compensation for its success- 
ful conclusion. [A] patent system must 
be related to the world of commerce 
rather than to the realm of philosophy. 
Brenner, 383 U.S. at 535-36, 86 S.Ct. 1033 
(citations, quotation, and footnote omitted). 
Here, granting a patent to Fisher for its 
five claimed E STs would amount to a 
hunting license because the claimed ESTs 
can be used only to gain further informa- 
tion about the underlying genes and the 
proteins encoded for by those genes. The 
claimed ESTs themselves are not an end 
of Fisher's research effort, but only tools 
to be used along the way in the search for 
a practical utility. Thus, while Fisher's 
claimed ESTs may add a noteworthy con- 
tribution to biotechnology research, our 
precedent dictates that the '643 application 
does not meet the utility requirement of 
§ 101 because Fisher does not identify the 
function for the underlying protein-encod- 
ing genes. Absent such identification, we 



hold that the claimed ESTs have not been 
researched and understood to the point of 
providing an immediate, well-defined, real 
world benefit to the public meriting the 
grant of a patent. 

2. 

Fisher's reliance on Jolles, Nelson, and 
Cross, cases which found utility in certain 
claimed pharmaceutical compounds, is mis- 
placed. In JolleSj the applicant filed an 
application claiming naphthacene com- 
pounds useful in treating acute myloblastic 
leukemia. To support the asserted utility, 
the applicant presented in vivo data show- 
ing eight of the claimed compounds effec- 
tively treated tumors in a mouse model. 
Our predecessor court reversed the 
Board's affirmance of the final rejection 
for lack of utility, finding that the structur- 
al similarity between the compounds test- 
ed in vivo and the remaining claimed com- 
pounds was sufficient to establish utility 
for the remaining claimed compounds. 
Jolles, 628 F.2d at 1327-28. 

In Nelson, decided by the Court of Cus- 
toms and Patent Appeals in the same year 
as JolleSj Nelson claimed prostaglandin 
compounds. The PTO declared an inter- 
ference with an application filed by Bowler 
claiming the same compounds. The issue 
before the Board was whether Nelson had 
established utility for the claimed prosta- 
glandins as smooth muscle stimulants and 
blood pressure modulators via in vivo and 
in vitro data, specifically, an in vivo rat 
blood pressure test and an in vitro gerbil 
colon smooth muscle stimulation test. The 
Board declined to award priority to Nel- 
son, characterizing Nelson's tests as 
"rough screens, uncorrected with actual 
utility [in humans]." Our predecessor 
court reversed, concluding that "tests evi- 
dencing pharmacological activity may man- 
ifest a practical utility even though they 
may not establish a specific therapeutic 
use." Nelson, 626 F.2d at 856. 
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In Cross, decided by the Federal Circuit 
five years after Jolles and Nelson, lizuka 
filed an application claiming thromboxane 
synthetase inhibitors, alleged to be useful 
in treating inflammation, asthma, hyper- 
tension, and other ailments. When Cross 
filed an application claiming the same com- 
pounds two months after lizuka, the PTO 
declared an interference. The dispositive 
issue concerned whether lizuka's Japanese 
priority application disclosed utility for the 
claimed inhibitors. The Board concluded 
that it offered a sufficient disclosure based 
upon in vitro data showing strong inhibito- 
ry action for thromboxane synthetase for 
structurally-similar compounds in human 
or bovine platelet microsomes. We af- 
firmed, reasoning: 

Opinions of our predecessor court have 
recognized the fact that pharmacological 
testing of animals is a screening proce- 
dure for testing new drugs for practical 
utility. This in vivo testing is but an 
intermediate link in a screening chain 
which may eventually lead to the use of 
the drug as a therapeutic agent in hu- 
mans. We perceive no insurmountable 
difficulty, under appropriate circum- 
stances, in finding that the first link in 
the screening chain, in vitro testing, 
may establish a practical utility for the 
compound in question. Successful in vi- 
tro testing will marshal resources and 
direct the expenditure of effort to fur- 
ther in vivo testing of the most potent 
compounds, thereby providing an imme- 
diate benefit to the public, analogous to 
the benefit provided by the showing of 
an in vivo utility. 
Cross, 753 F.2d at 1050 (citations omitted). 

The facts in these three cases are readi- 
ly distinguishable from the facts here. In 
Jolles, Nelson, and Cross, the applicants 
disclosed specific pharmaceutical uses in 
humans for the claimed compounds and 
supported those uses with specific animal 
test data, in vitro, in vivo, or both. In 
contrast, Fisher disclosed a variety of as- 



serted uses for the claimed ESTs, but 
failed to present any evidence — test data, 
declaration, deposition testimony, or other- 
wise — to support those uses as presently 
beneficial and hence practical. Fisher did 
not show that even one of the claimed 
ESTs had been tested and successfully 
aided in identifying a polymorphism in the 
maize genome or in isolating a single pro- 
moter that could give clues about protein 
expression. Adopting the language of the 
Cross court, the alleged uses in Jolles, 
Nelson, and Cross were not "nebulous ex- 
pressions, such as biological activity' or 
biological properties' [alleged in the appli- 
cation in Kirk ]," that "convey little explicit 
indication regarding the utility of a com- 
pound." Cross, 753 F.2d at 1048. In- 
stead, the alleged uses in those cases gave 
a firm indication of the precise uses to 
which the claimed compounds could be put. 
For example, in Nelson, the claimed pros- 
taglandins could be used to stimulate 
smooth muscle or modulate blood pressure 
in humans as shown by both in vivo and in 
vitro animal data. Hence, the Jolles, Nel- 
son, and Cross courts concluded that the 
claimed pharmaceutical compounds satis- 
fied the specific and substantial utility re- 
quirements of § 101. We cannot reach 
that same conclusion here. Fisher's laun- 
dry list of uses, like the terms "biological 
activity" or "biological properties" alleged 
in Kirk, are nebulous, especially in the 
absence of any data demonstrating that 
the claimed ESTs were actually put to the 
alleged uses. 

Fisher's reliance on the commercial suc- 
cess of general EST databases is also mis- 
placed because such general reliance does 
not relate to the ESTs at issue in this case. 
Fisher did not present any evidence show- 
ing that agricultural companies have pur- 
chased or even expressed any interest in 
the claimed ESTs. And, it is entirely un- 
clear from the record whether such busi- 
ness entities ever will. Accordingly, while 
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commercial success may support the utility 
of an invention, it does not do so in this 
case. See Raytheon Co. v. Roper Corp., 
724 F.2d 951, 959 (Fed.Cir.1983) (stating 
that proof of a utility may be supported 
when a claimed invention meets with com- 
mercial success). 

3. 

As a final matter, we observe that the 
government and its amici express concern 
that allowing EST patents without proof of 
utility would discourage research, delay 
scientific discovery, and thwart progress in 
the "useful Arts" and "Science." See U.S. 
Const, art. I, § 8, cl. 8. The government 
and its amici point out that allowing EST 
claims like Fisher's would give rise to mul- 
tiple patents, likely owned by several dif- 
ferent companies, relating to the same un- 
derlying gene and expressed protein. 
Such a situation, the government and amici 
predict, would result in an unnecessarily 
convoluted licensing environment for those 
interested in researching that gene and/or 
protein. 

The concerns of the government and 
amici, which may or may not be valid, are 
not ones that should be considered in de- 
ciding whether the application for the 
claimed ESTs meets the utility require- 
ment of § 101. The same may be said for 
the resource and managerial problems that 
the PTO potentially would face if appli- 
cants present the PTO with an onslaught 
of patent applications directed to particu- 
lar ESTs. Congress did not intend for 
these practical implications to affect the 
determination of whether an invention sat- 
isfies the requirements set forth in 35 
U.S.C. §§ 101, 102, 103, and 112. They 
are public policy considerations which are 
more appropriately directed to Congress 
as the legislative branch of government, 
rather than this court as a judicial body 
responsible simply for interpreting and ap- 
plying statutory law. Under Title 35, an 
applicant is entitled to a patent if his in- 



vention is new, useful, nonobvious, and his 
application adequately describes the 
claimed invention, teaches others how to 
make and use the claimed invention, and 
discloses the best mode for practicing the 
claimed invention. What is more, when 
Congress enacted § 101, it indicated that 
"anything under the sun that is made by 
man" constitutes potential subject matter 
for a patent. S.Rep. No. 82-1979, at 7 
(1952), U.S.Code Cong. & Admin.News at 
2394, 2399. Policy reasons aside, because 
we conclude that the utility requirement of 
§ 101 is not met, we hold that Fisher is 
not entitled to a patent for the five claimed 
ESTs. 

B. Enablement 

[5] Fisher asserts that we should re- 
verse the enablement rejection upheld by 
the Board since the Board made it contin- 
gent upon the utility rejection, which Fish- 
er argues was not supported by substantial 
evidence for reasons analyzed above. The 
government argues to the contrary, assert- 
ing that claim 1 of the '643 application 
cannot be enabled because the claimed 
ESTs were not disclosed as having a spe- 
cific and sub stantial utility. We agree 
with the government. It is well estab- 
lished that the enablement requirement of 
§112 incorporates the utility requirement 
of§ 101. 

The how to use prong of section 112 
incorporates as a matter of law the re- 
quirement of 35 U.S.C. § 101 that the 
specification disclose as a matter of fact 
a practical utility for the invention. If 
the application fails as a matter of fact 
to satisfy 35 U.S.C. § 101, then the ap- 
plication also fails as a matter of law to 
enable one of ordinary skill in the art to 
use the invention under 35 U.S.C. § 112. 

Zieglen 992 F.2d at 1200-01 (citations 
omitted); see also Kirk 376 F.2d at 942 
("Necessarily, compliance with § 112 re- 
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quires a description of how to use present- 
ly useful inventions, otherwise an applicant 
would anomalously be required to teach 
how to use a useless invention."); In re 
Brana, 51 F.3d 1560, 1564 (Fed.Cir.1995) 
("Obviously, if a claimed invention does not 
have utility, the specification cannot enable 
one to use it."); Manual of Patent Examin- 
ing Procedure § 2107.01. Here, in light of 
our conclusion that the Board's decision 
with respect to utility applied the correct 
legal standard and was supported by sub- 
stantial evidence, we conclude that Fisher 
failed to satisfy the enablement require- 
ment. Consequently, we leave undis- 
turbed the enablement rejection of the '643 
application under § 112, first paragraph. 

III. CONCLUSION 

We conclude that substantial evidence 
supports the Board's findings that each of 
the five claimed ESTs lacksa specific and 
substantial utility and that they are not 
enabled. Accordingly, the Board's deci- 
sion affirming the final rejection of claim 1 
of the '643 patent for lack of utility under 
§ 101 and lack of enablement under § 112, 
first paragraph, is affirmed. 

AFFIRMED. 

RADER, Circuit Judge, dissenting. 

This court today determines that ex- 
pressed sequence tags (ESTs) do not satis- 
fy 35 U.S.C. § 101 unless there is a known 
use for the genes from which each EST is 
transcribed. While I agree that an inven- 
tion must demonstrate utility to satisfy 
§ 101, these claimed ESTs have such a 
utility, at least as research tools in isolat- 
ing and studying other molecules. There- 
fore, I respectfully dissent. 

Several, if not all, of Fisher's asserted 
utilities claim that ESTs function to study 
other molecules. In simple terms, ESTs 
are research tools. Admittedly ESTs have 
use only in a research setting. However, 
the value and utility of research tools gen- 



erally is beyond question, even though lim- 
ited to a laboratory setting. See U.S. Pat. 
& Trademark Off., Manual of Patent Ex- 
amining Procedure (MPEP) § 2107.01 at 
2100-33 (8th ed.2001, rev.Feb.2003) 
("Many research tools such as gas chroma- 
tographs, screening assays, and nucleotide 
sequencing techniques have a clear, specif- 
ic and unquestionable utility (e.g., they are 
useful in analyzing compounds)."). Thus, 
if the claimed ESTs qualify as research 
tools, then they have a "specific" and "sub- 
stantial" utility sufficient for § 101. If 
these ESTs do not enhance research, then 
Brenner v. Manson, 383 U.S. 519, 86 S.Ct. 
1033, 16 L.Ed.2d 69 (1966) (involving the 
patentability of methods for producing 
compounds having no known use) controls 
and erects a § 101 bar for lack of utility. 
For the following reasons, these claimed 
ESTs are more akin to patentable re- 
search tools than to the unpatentable 
methods in Brenner. 

In Brenner, the Court confronted a 
growing conflict between this court's pre- 
decessor, the Court of Customs and Patent 
Appeals (CCPA), and the Patent Office 
over the patentability of methods of pro- 
ducing compounds with no known use. 
This conflict began with In re Nelson, 47 
C.C.P.A. 1031, 280 F.2d 172 (1960), the 
first in a series of cases wherein the CCPA 
reversed several Patent Office utility re- 
jections. Brenner, 383 U.S. at 530, 86 
S.Ct. 1033. Brenner put an end to these 
cases because, in the 1960s, the Court 
could not distinguish between denying pat- 
ents to compounds with no known use and 
denying patents to methods of producing 
those useless compounds. The Court com- 
mented: 

We find absolutely no warrant for the 
proposition that although Congress in- 
tended that no patent be granted on a 
chemical compound whose sole 'utility' 
consists of its potential role as an object 
of use-testing, a different set of rules 



1380 



421 FEDERAL REPORTER, 3d SERIES 



was meant to apply to the process which 
yielded the unpatentable product. That 
proposition seems to us little more than 
an attempt to evade the impact of the 
rules which concededly govern patenta- 
bility of the product itself. 
Id. at 535, 86 S.Ct. 1033. This court's 
predecessor later extended Brenner to bar 
patents on compounds as intermediates in 
the preparation of other compounds having 
no known use. See In re Kirk, 54 
C.C.P.A. 1119, 376 F.2d 936 (1967) (reject- 
ing intermediaries for steroids with no 
known use). These cases, however, share 
a common underpinning — a method of pro- 
ducing a compound with no known use has 
no more benefit to society than the useless 
compound itself. 

This case is very different. Unlike the 
methods and compounds in Brenner and 
Kirk, Fisher's claimed EST's are beneficial 
to society. As an example, these research 
tools "may help scientists to isolate the 
particular underlying protein-encoding 
genes. . . [with the] overall goal of such 
experimentation . . . presumably [being] to 
understand the maize genome[.]" Majori- 
ty Opinion, at 1373. They also can serve 
as a probe introduced into a sample tissue 
to confirm "that the gene corresponding to 
the EST was being expressed in the sam- 
ple tissue at the time of mRNA extrac- 
tion." Id, at 1367. 

These research tools are similar to a 
microscope; both take a researcher one 
step closer to identifying and understand- 
ing a previously unknown and invisible 
structure. Both supply information about 
a molecular structure. Both advance re- 
search and bring scientists closer to un- 
locking the secrets of the corn genome to 
provide better food production for the hun- 
gry world. If a microscope has § 101 
utility, so too do these ESTs. 

The Board and this court acknowledge 
that the ESTs perform a function, that 
they have a utility, but proceed quickly to 



a value judgment that the utility would not 
produce enough valuable information. The 
Board instead complains that the informa- 
tion these ESTs supply is too "insubstan- 
tial" to merit protection. Yet this conclu- 
sion denies the very nature of scientific 
advance . Science always advance s in 
small incremental steps. While acknowl- 
edging the patentability of research tools 
generally (and microscopes as one example 
thereof), this court concludes with little 
scientific foundation that these ESTs do 
not qualify as research tools because they 
do not "offer an immediate, real world 
benefit" because further research is re- 
quired to understand the underlying gene. 
This court further faults the EST research 
for lacking any "assurance that anything 
useful will be discovered in the end." 
These criticisms would foreclose much sci- 
entific research and many vital research 
tools. Often scientists embark on research 
with no assurance of success and knowing 
that even success will demand "significant 
additional research." 

Nonetheless, this court, oblivious to the 
challenges of complex research, discounts 
these ESTs because it concludes (without 
scientific evidence) that they do not supply 
enough information. This court reasons 
that a research tool has a "specific" and 
"substantial" utility only if the studied ob- 
ject is readily understandable using the 
claimed tool — that no further research is 
required. Surely this cannot be the law. 
Otherwise, only the final step of a lengthy 
incremental research inquiry gets protec- 
tion. 

Even with a microscope, significant 
additional research is often required to 
ascertain the particular function of a 
"revealed" structure. To illustrate, a 
cancerous growth, magnified with a pat- 
ented microscope, can be identified and 
distinguished from other healthy cells by 
a properly trained doctor or researcher. 
But even today, the scientific community 
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still does not fully grasp the reasons 
that cancerous growths increase in mass 
and spread throughout the body, 1 or the 
nature of compounds that interact with 
them, or the interactions of environmen- 
tal or genetic conditions that contribute 
to developing cancer. Significant addi- 
tional research is required to answer 
these questions. Even with answers to 
these questions, the cure for cancer will 
remain in the distance. Yet the micro- 
scope still has "utility" under § 101. 
Why? Because it takes the researcher 
one step closer to answering these ques- 
tions. Each step, even if small in iso- 
lation, is nonetheless a benefit to society 
sufficient to give a viable research tool 
"utility" under § 101. In fact, experi- 
ments that fail still serve to eliminate 
some possibilities and provide informa- 
tion to the research process. 

The United States Patent Office, above 
all, should recognize the incremental na- 
ture of scientific endeavor. Yet, in the 
interest of easing its administrative load, 
the Patent Office will eliminate some re- 
search tools as providing "insubstantial" 
advances. How does the Patent Office 
know which "insubstantial" research step 
will contribute to a substantial break- 
through in genomic study? Quite simply, 
it does not. 

In addition, this court faults Fisher for 
not presenting evidence of utility showing 
that the claimed ESTs "have been used in 
the real world." To the contrary, this 
court misapprehended the proper proce- 
dure. Fisher asserted seven different util- 
ities. The Board rejected two of these 
assertions outright as "insubstantial." See 
Ex parte Fisher, App. No.2002-2046, slip, 
op at 14-16 (Bd. Pat.App. and Int.2004) 
(acknowledging that the ESTs may be able 

1. ESTs have already been used to advance 
cancer research well beyond what is achiev- 
able using microscopes alone. See Andy J. 
Minn, Genes That Mediate Breast Cancer Me- 



to detect "the absence of a polymorphism" 
and "to isolate nucleic acid molecules of 
other plants and organisms[,]" but finding 
such utilities are not "substantial" even if 
the ESTs can perform them). This sum- 
mary dismissal deprived Fisher of any 
chance to proffer evidence. Rather than 
fault Fisher for not presenting evidence it 
was prevented from offering, this court 
should instead observe that the Board did 
not satisfy its burden of challenging Fish- 
er's presumptively correct assertion that 
the ESTs were capable of performing 
those functions. See MPEP § 2107.02(IV) 
at 2100^10 (noting that the initial burden is 
on the office to establish a prima facie case 
as to lack of utility and to provide eviden- 
tiary support thereof); In re Brana, 51 
F.3d 1560, 1566 (Fed.Cir.1995) (where an 
applicant has asserted utility in the disclo- 
sure, the Patent Office has the initial bur- 
den of challenging this presumptively cor- 
rect assertion of utility). 

Abandoning the proper legal procedure, 
the Board reasoned that the molecules 
studied with these ESTs showed no partic- 
ular use, therefore the ESTs themselves 
also lacked a utility. In so ruling, the 
Board did not reject Fisher's utilities on 
the basis that the ESTs were unable to 
perform the purported utilities. Thus, the 
Board did not establish a prima facie chal- 
lenge to the ESTs' ability to perform these 
two utilities. Without anything to rebut, 
Fisher had no obligation or opportunity to 
provide evidence in rebuttal. Thus, I re- 
spectfully disagree with this court's conclu- 
sion that the Board's decision can be af- 
firmed on the basis that Fisher did not 
supply evidence of the ESTs' ability to 
perform the asserted utilities. 

In truth, I have some sympathy with the 
Patent Office's dilemma. The Office needs 

tastisis To Lung, Nature, July 28, 2005 at 518- 
24 (discussing research to identify genes that 
mark and mediate breast cancer metastisis to 
the lung). 
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some tool to reject inventions that may 
advance the "useful arts" but not suffi- 
ciently to warrant the valuable exclusive 
right of a patent. The Patent Office has 
seized upon this utility requirement to re- 
ject these research tools as contributing 
"insubstantially" to the advance of the use- 
ful arts. The utility requirement is ill 
suited to that task, however, because it 
lacks any standard for assessing the state 
of the prior art and the contributions of 
the claimed advance. The proper tool for 
assessing sufficient contribution to the use- 
ful arts is the obviousness requirement of 
35 U.S.C. § 103. Unfortunately this court 
has deprived the Patent Office of the obvi- 
ousness requirement for genomic inven- 
tions. See In re Deuel, 51 F.3d 1552 (Fed. 
Cir.1995); Martin J. Adelman et al, Pat- 
ent Law, 517 (West Group 1998) (com- 
menting that scholars have been critical of 
Deuel, which "overly favored patent appli- 
cants in biotech by adopting an overly lax 
nonobviousness standard." (citing Anita 
Varma & David Abraham, DNA Is Differ- 
ent: Legal Obviousness and the Balance 
Between Biotech Inventors and the Mar- 
ket, 9 Harv. J.L. & Tech. 53 (1996))); Phi- 
lippe Ducor, The Federal Circuit and In re 
Deuel: Does §103 apply to Naturally Oc- 
curring DNA?, 77 J. Pat. & Trademark 
Off. Soc'y 871, 883 (Nov.1995) ("The Court 
of Appeals for the Federal Circuit could 
have formulated its opinion in only one 



sentence: '35 U.S.C. § 103 does not apply 
to newly retrieved natural DNA se- 
quences." '); Philippe Ducor, Recombinant 
Products and Nonobviousness: A Typolo- 
gy, 13 Santa Clara Computer and High 
Tech. L.J. 1, 44^5 (Feb.1997) ("This 
amounts to a practical elimination of the 
requirement for nonobviousness for these 
products, even when all the information 
necessary to discover them is previously 
available."); see also over fifty additional 
articles critical of Deuel in the "Citing 
References" tab for Deuel on Westlaw. 
Nonetheless, rather than distort the utility 
test, the Patent Office should seek ways to 
apply the correct test, the test used world 
wide for such assessments (other than in 
the United States), namely inventive step 
or obviousness. 

Thus, for the foregoing reasons, I would 
find that Fisher's asserted utilities qualify 
the claimed ESTs as research tools useful 
in the study of other molecules. Because 
research tools provide a cognizable benefit 
to society, much like a microscope, the 
ESTs claimed here have "utility" under 
§ 101. In addition, the enablement rejec- 
tion should also be reversed because it was 
a consequence of the finding of lack of 
utility. 




Ex parte Fisher 

U.S. Patent and Trademark Office Board of Patent 
Appeals and Interferences 

Appeal No. 2002-2046 

Decided April 1,2004 

PATENTS 

[1] Patentability/Validity » Utility (§ 115.10) 

Invention must have "substantial" utility in order to 
be "useful" within meaning of 35 U.S.C. § 101. 
since, if Section IQT s requirement is given its 
broadest reach, then little or nothing of chemical 
nature would be found to lack utility; thus, invention 
must provide specific benefit in its currently available 
form, and vague, general disclosures or arguments 
that invention is "useful in research," or statements 
that invention is capable of being used for particular 
purpose, would not satisfy Section 101 . 
[2] Patentability/Validity » Utility (§ 115.10) 

Disclosed use of claimed nucleic acid molecules 
encoding maize protein in identifying and detecting 
polymorphisms in population of maize plants does 
not provide "substantial" degree of utility required for 
invention to be "useful" within meaning of 35 U.S.C. 
§ 101. since specification does not explain why 
claimed nucleotide molecules would in fact be useful 
in detecting polymorphisms, and since, without 
further information regarding gene represented by 
molecules, detection of presence or absence of 
polymorphism provides only barest information 
concerning genetic heritage. 
[3] Patentability/Validity - Utility (§ 115.10) 

Disclosed use of claimed nucleic acid molecules 
encoding maize protein to isolate nucleic acid 
molecules of other plants and organisms does not 
provide "substantial" degree of utility required for 
invention to be "useful" within meaning of 35 U.S.C. 
§ 101. since specification does not attribute any 
property, in terms of plant trait or phenotype, to any 
of disclosed nucleotide molecules, and absent such 
information, using claimed molecules to isolate other 
molecules does not represent substantial utility; 
applicants' assertion that claimed nucleic acid 
molecules may be useful in searching for certain 
promoters does not supply required utility, since 
specification does not provide any expectation of 
successfully using any of claimed molecules to 
isolate such promoters, and since there is no evidence 
that claimed molecules are tissue or cell-type 
specific, or developmentally or environmentally 
regulated. 

[4] Patentability/Validity - Utility (§ 115.10) 



Invention can have utility shared by other 
compounds or compositions, but not every utility will 
satisfy requirements of 35 U.S.C. § 101, even if 
utility is shared by class of inventions; thus, although 
utility need not be unique to claimed invention, it 
must nevertheless be specific, and in currently 
available form, in order to satisfy Section 101 . 
[5] Patentability/Validity - Utility (§ 115.10) 

Assertion that claimed nucleic acid molecules 
encoding maize protein can be introduced into plant 
or plant cell, which can then be used to screen for 
compounds such as herbicides, does not provide 
"substantial" degree of utility required for invention 
to be "useful" within meaning of 35 U.S.C. § 101. 
since invention claims otherwise uncharacterized 
nucleic acid molecule, not "cell-based assay," and 
since specification does not indicate that asserted 
screening method is feasible if uncharacterized 
nucleic acid is used. 

[6] Patentability/Validity - Utility (§ 115.10) 

Disclosed use of claimed nucleic acid molecules 
encoding maize protein as components of assays for 
monitoring gene expression does not provide 
"substantial" degree of utility required for invention 
to be "useful" within meaning of 35 U.S.C. S 101. 
since specification provides no guidance that would 
allow person skilled in art to use data relating to 
expression of gene in any practical way; claim that 
those skilled in art could experiment with claimed 
nucleic acids and figure out for themselves what 
results might mean does not provide "specific benefit 
in currently available form," and although each 
nucleic acid used in gene expression assay 
contributes to data generated by assay as whole, fact 
that assay itself may have patentable utility does not 
mean that each tiny component of assay also has 
patentable utility. 

[7] Patentability/Validity Specification ~ 
Written description (§ 115.1103) 

Application claiming five nucleic acid molecules 
encoding maize protein was improperly rejected for 
failure to satisfy written description requirement of 
35 U.S.C. $ 1 12. since application provides 
nucleotide sequences for five molecules, and claim's 
use of "comprising" allows for addition of 
nucleotides or other molecules at either end of 
nucleotide sequences without permitting internal 
alterations of sequences, and since fact that claimed 
molecules may have other molecules attached at their 
ends does not diminish adequate written description 
of molecules having sequences set forth in 
application. 

*1021 Patent application of Dane K. Fisher and 
Raghunath V. Lalgudi, serial no. 09/619,643 (nucleic 
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acid molecule encoding maize protein or fragment 
thereof). Applicants appeal from examiner's final 
rejection of sole claim pending in application. 
Affirmed in part and reversed in part. 

[Editor's Note: The Board of Patent Appeals and 
Interferences states that this opinion was not written 
for publication, and is not binding precedent of the 
board.] 

Lawrence M. Lavin Jr., Monsanto Co., St. Louis, 
Mo., for applicants. 

Before William F. Smith, Adams, and Grimes, 
administrative patent judges. 

Adams, J. 

DECISION ON APPEAL 
This is a decision on the appeal under 35 U.S.C. § 
134 from the examiner's final rejection of claim 1, the 
only claim pending in the application, reproduced 
below: 

1.A substantially purified nucleic acid molecule that 
encodes a maize protein or fragment thereof 
comprising a nucleic acid sequence selected from the 
group consisting of SEQ ID NO: 1 through SEQ ID 
NO:5. 

The examiner does not rely on a reference. 

GROUNDS OF REJECTION 
Claim 1 stands rejected under 35 U.S.C, § 101 as 
lacking utility and § 112. first paragraph, for lack of 
enablement based on the finding of lack of utility. 
Claim 1 also stands rejected under 35 U.S.C. § 112, 
first paragraph, as the specification fails to provide an 
adequate written description of the claimed invention. 
We affirm the utility and enablement rejections. We 
reverse the written description rejection. 

BACKGROUND 
The subject matter of the present appeal is directed 
to expressed sequence tags (ESTs). See Specification, 
page 15, lines 9-10. ESTs "are short sequences of 
randomly selected clones from a cDNA (or 
complementary DNA) library which are 
representative of the cDNA inserts of these randomly 
selected clones." Specification, page 1. 

As set forth at page 9, lines 2-4, of appellants' 
specification "[t]he present invention provides a 
substantially purified nucleic acid molecule that 
encodes a maize protein or fragment thereof 
comprising a nucleic acid sequence selected from the 



group consisting of *1022 SEQ ID NO: 1 through 
SEQ ID NO: 32236." Of these 32,236 nucleic acid 
sequences, the originally filed claims where directed 
to SEQ ID NO: 1 through SEQ ID NO: 4,013. On 
January 26, 2001 (Paper No. 4), the examiner entered 
a Restriction requirement into the record, requiring, 
inter alia, appellants "to elect up to 5 nucleic acid 
sequences" for consideration on the merits. Paper No. 
4, page 3. In response, appellants elected SEQ ID 
NO:l through SEQ ID NO:5. The ESTs set forth in 
SEQ ID NO: 1 through SEQ ID NO: 5 are disclosed 
to be obtained from cDNA library LIB3 115 
"generated from maize (RX601, Asgrow Seed 
Company, Des Moines, Iowa U.S.A.) pooled leaf 
tissue " Specification, pages 79-80, Example 1. 

The specification sets forth a number of utilities for 
the nucleic acid molecules of SEQ ID NO: 1 through 
SEQ ID NO: 5 which are summarized by the 
examiner (Answer, bridging paragraph, pages 5-6) as 
follows: 

The specification teaches that the nucleic acids may 
be used to produce a plant containing reduced levels 
of a protein (pg. 11), determining an association 
between a polymorphism and a plant trait (pg. 11), 
isolating a genetic region or nucleic acid (pg. 11), 
determining a level or pattern in a plant cell of a 
protein in a plant (pg. 1 1), determining a mutation in 
a plant whose presence is predictive of a mutation 
affecting a level or pattern of a protein (pg. 13), as 
molecular tags to isolate genetic regions, isolate 
genes, map genes, and determine gene function (pg. 
14), and identifying tissues (pg. 14)[.] The 
specification states that the nucleic acid ESTs of the 
present invention can enable the acquisition of 
molecular markers, which can be used in breeding 
schemes, genetic and molecular mapping and cloning 
of agronomically significant genes (pg. 31). 

In the examiner's opinion "[t]hese are non-specific 
uses that are applicable to nucleic acids in general 
and not particular or specific to the nucleic acids 
being claimed." Answer, page 6. For example, the 
examiner finds (Answer, page 10), "determining 
whether the claimed nucleic acids have or do not 
have a polymorphism would require determining 
whether there was a polymorphism within such a 
sequence and then determining how to use this 
information in a patentably meaningful way." [FN1] 

In presenting their case on appeal, appellants focus 
on use of the claimed nucleic acid molecules to 
identify the presence or absence of a polymorphism, 
and their use as probes or as a source for primers. See 
e.g., Brief, pages 6- 12. According to appellants 
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(Brief, page 3), "they have disclosed nucleic acid 
molecules which, in their current form, provide at 
least one specific benefit to the public, for example 
the ability to identify the presence or absence of a 
polymorphism in a population of maize plants." 
Furthermore, appellants assert (Brief, page 8), "[t]he 
specification discloses that the claimed nucleic acid 
molecules can be used to isolate nucleic acid 
molecules of other plants and organisms — " 

CLAIM CONSTRUCTION 
As set forth above, claim 1 on appeal is drawn to a 
substantially purified nucleic acid molecule that 
encodes a maize protein or fragment thereof 
comprising a nucleic acid sequence selected from the 
group consisting of SEQ ID NO: 1 through SEQ ID 
NO:5. According to appellants' specification (page 
15, lines 19-25), the term "substantially purified" 

refers to a molecule separated from substantially all 
other molecules normally associated with it in its 
native state. More preferably a substantially purified 
molecule is the predominant species present in a 
preparation. A substantially purified molecule may be 
greater than 60% free, preferably 75% free, more 
preferably 90% free, and most preferably 95% free 
from the other molecules (exclusive of solvent) 
present in the natural mixture. The term 
"substantially purified" is not intended to encompass 
molecules present in their native state. 

As we understand the claimed invention the use of 
the transitional term "comprising" does not allow for 
internal alterations (e.g. insertions or deletions) of the 
nucleotide sequences set forth in SEQ ID NO: 1 
through SEQ ID NO: 5, but instead only allows for 
the addition of nucleotides or other molecules at 
either end of the nucleotide sequences set forth in 
SEQ *1023 ID NO: 1 through SEQ ID NO: 5. [FN2] 
In this regard, we recognize, as does the examiner 
(Answer, page 14), the claim as written encompasses, 
inter alia, genes, full open reading frames, fusion 
constructs, and cDNAs. 

Accordingly, for the purposes of our review, we 
interpret the claimed invention as drawn to a nucleic 
acid molecule, separated from substantially all other 
molecules normally associated with it in its native 
state, selected from the group consisting of the 
nucleic acid molecule defined by the 429 nucleotide 
sequence set forth in SEQ ID NO: 1, the 413 
nucleotide sequence set forth in SEQ ID NO: 2, the 
365 nucleotide sequence set forth in SEQ ID NO: 3, 
the 414 nucleotide sequence set forth in SEQ ID NO: 
4, and the 333 nucleotide sequence set forth in SEQ 
ID NO: 5, with or without any preceding or trailing 



nucleotides, or other molecules. 

DISCUSSION 
Utility 

The starting point for determining whether a nucleic 
acid molecule selected from the group consisting of 
SEQ ID NO: 1 through SEQ ID NO: 5 possesses 
utility under 35 U.S.C, § 101 is Brenner v. Manson, 
383 US. 519. 148 USPO 689 (1966) . As set forth in 
Brenner, at 534-35. 148 USPO at 695 [FN3] , 

the basic quid pro quo contemplated by the 
Constitution and the Congress for granting a patent 
monopoly is the benefit derived by the public from an 
invention with substantial utility. Unless and until [an 
invention] is refined and developed to this point- 
where specific benefit exists in currently available 
form-there is insufficient justification for permitting 
an applicant to engross what may prove to be a broad 
field. 

In considering the issues presented in this appeal, 
special attention must be paid to the Brenner court's 
statement that a patent should issue only when an 
invention possesses "substantial utility," i.e., "where 
a specific benefit exists in currently available form." 
Whether a claimed invention is useful under 35 
U.S.C. § 101 is a question of fact. Cross v. Iizuka. 
753 F.2d 1040. 1044 n.7. 224 USPO 739, 742 n.7 
(Fed. Cir. 1985) . 

At issue in Brenner was a claim to "a chemical 
process which yields an already known product 
whose utility-other than as a possible object of 
scientific inquiry-ha[d] not yet been evidenced." Id 
at 529, 148 USPO at 693. The Patent Office had 
rejected the claimed process for lack of utility, on the 
basis that the product produced by the claimed 
process had not been shown to be useful. See id at 
521-22. 148 USPO at 690. On appeal, the Court of 
Customs and Patent Appeals reversed, on the basis 
that "where a claimed process produces a known 
product it is not necessary to show utility for the 
product." Mat 522, 148 USPO at 691 . 

The Brenner Court noted that although § 101 
requires that an invention be "useful," that "simple, 
everyday word can be pregnant with ambiguity when 
applied to the facts of life." Id at 529. 148 USPO at 
693. Thus, 

[i]t is not remarkable that differences arise as to how 
the test of usefulness is to be applied to chemical 
processes. Even if we knew precisely what Congress 
meant in 1790 when it devised the "new and useful" 
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phraseology and in subsequent re-enactments of the 
test, we should have difficulty in applying it in the 
context of contemporary chemistry, where research is 
as comprehensive as man's grasp and where little or 
nothing is wholly beyond the pale of "utility"--if that 
word is given its broadest reach. 

Id at 530, 148 USPO at 694. IFN41 

The Court, finding "no specific assistance in the 
legislative materials underlying § 101, " based its 
analysis on "the general intent of Congress, the 
purposes of the patent system, and the implications of 
a decision one way or the other." Id at 532. 148 
USPO at 695. The Court concluded that M [t]he basic 
quid pro quo contemplated by the Constitution and 
the Congress for granting a patent monopoly is the 
benefit derived by the public from an invention with 
substantial utility. Unless and until *1024 a process is 
refined and developed to this point-where specific 
benefit exists in currently available form-there is 
insufficient justification for permitting an applicant to 
engross what may prove to be a broad field." Id. at 
534-35. 148 USPO at 695 . 

The Court considered and rejected the applicant's 
argument that attenuating the requirement of utility 
"would encourage inventors of new processes to 
publicize the event for the benefit of the entire 
scientific community, thus widening the search for 
uses and increasing the fund of scientific 
knowledge." The Court noted that, while there is 
value to encouraging disclosure, "a more compelling 
consideration is that a process patent in the chemical 
field, which has not been developed and pointed to 
the degree of specific utility, creates a monopoly of 
knowledge which should be granted only if clearly 
commanded by the statute. Until the process claim 
has been reduced to production of a product shown to 
be useful, the metes and bounds of that monopoly are 
not capable of precise delineation. It may engross a 
vast, unknown, and perhaps unknowable area. Such a 
patent may confer power to block off whole areas of 
scientific development." Id at 534. 148 USPO at 695 . 

The Court took pains to note that it did not "mean to 
disparage the importance of contributions to the fund 
of scientific information short of the invention of 
something 'useful, 1 " and that it was not "blind to the 
prospect that what now seems without 'use' may 
tomorrow command the grateful attention of the 
public." Id at 535-36. 148 USPO at 696. Those 
considerations did not sway the Court, however, 
because "a patent is not a hunting license. It is not a 
reward for the search, but compensation for its 
successful conclusion." Id. 



Subsequent decisions of the CCPA and the Court of 
Appeals for the Federal Circuit have added further 
layers of judicial gloss to the meaning of § 101 ' s 
utility requirement. The first opinion of the CCPA 
applying Brenner was In re KirK 376 F.2d 936, 153 
USPO 48 (CCPA 1967) . The invention claimed in 
Kirk was a set of steroid derivatives said to have 
valuable biological properties and to be of value "in 
the furtherance of steroidal research and in the 
application of steroidal materials to veterinary or 
medical practice." Id at 938. 153 USPO at 50. The 
claims had been rejected for lack of utility. In 
response, the applicants submitted an affidavit which 
purportedly "show[ed] that one skilled in the art 
would be able to determine the biological uses of the 
claimed compounds by routine tests." Id. at 939. 153 
USPO at 51 . 

The court held that "nebulous expressions [like] 
'biological activity* or 'biological properties"' did not 
adequately convey how to use the claimed 
compounds. Id at 941. 153 USPO at 52. Nor did the 
applicants 1 affidavit help their case: "the sum and 
substance of the affidavit appear[ed] to be that one of 
ordinary skill in the art would know 'how to use* the 
compounds to find out in the first instance whether 
the compounds are-or are not- in fact useful or 
possess useful properties, and to ascertain what those 
properties are." Id. at 942. 153 USPO at 53 . 

The Kirk court held that an earlier CCPA decision, 
holding that a chemical compound meets the 
requirements of § 101 if it is useful to chemists 
doing research on steroids, had effectively been 
overruled by Brenner. "There can be no doubt that 
the insubstantial, superficial nature of vague, general 
disclosures or arguments of 'useful in research 1 or 
'useful as building blocks of value to the researcher' 
was recognized, and clearly rejected, by the Supreme 
Court" in Brenner. See Kirk. 376 F.2d at 945. 153 
USPO at 55 . 

More recently, in In re Ziegler* 992 F.2d 1197. 26 
USPQ2d 1600 (Fed. Cir. 1993), the Federal Circuit 
considered the degree of specificity required to show 
utility for a claim to polypropylene. The U.S. 
application on appeal in Ziegler claimed priority to a 
German application filed in 1954. "In the German 
application, Ziegler disclosed only that solid granules 
of polypropylene could be pressed into a flexible film 
with a characteristic infrared spectrum and that the 
polypropylene was 'plastic-like.'" Id. at 1203. 26 
USPQ2d at 1605. "Ziegler did not assert any practical 
use for the polypropylene or its film, and Ziegler did 
not disclose any characteristics of the polypropylene 
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or its film that demonstrated its utility." Id. The court 
held that the German application did not satisfy the 
requirements of § 101 and therefore could not be 
relied on to overcome a rejection based on an 
intervening reference. Id "[At] best, Ziegler was on 
the way to discovering a practical utility for 
polypropylene at the time of the filing of the German 
application; but in that application Ziegler had not yet 
gotten there." Id. 

On the other hand, the CCPA reversed a rejection 
for lack of utility in In re Jolles. 628 F.2d 1322, 206 
USPO 885 (CCPA 1980) . The applicant in Jolles 
claimed pharmaceutical compositions that were 
disclosed to be useful in treating acute myeloblasts 
leukemia. *1025 See id at 1323, 206 USPO at 886. 
The active ingredients in the compositions were 
closely related to daunorubicin and doxorubicin, both 
of which were "well recognized in the art as valuable 
for use in cancer chemotherapy." Id. 206 USPO at 
887. The applicant also submitted declaratory 
evidence showing that eight of the claimed 
compositions were effective in treating tumors in a 
mouse model, and one was effective in treating 
humans. See id. at 1323-24. 206 USPO at 887-88. 
The court noted that the data derived from the mouse 
model were "relevant to the treatment of humans and 
[were] not to be disregarded," id at 1327.206 USPO 
at 890. and held that the evidence was sufficient to 
support the asserted therapeutic utility. See id. at 
1327-28. 206 USPO at 891 . 

The Federal Circuit held in Cross v. lizuka. 753 
F.2d 1040. 224 USPO 739 (Fed. Cir. 1985). that in 
vivo testing (as in Jolles) was not necessarily required 
to show utility in the pharmaceutical context. The 
Cross court stated that "[it] is axiomatic that an 
invention cannot be considered 'useful,' in the sense 
that a patent can be granted on it, unless substantial 
or practical utility for the invention has been 
discovered and disclosed where such utility would 
not be obvious." Id at 1044. 224 USPO at 742 (citing 
Brenner v. Manson). The court "perceive[d] no 
insurmountable difficulty, under appropriate 
circumstances, in finding that the first link in the 
screening chain, in vitro testing, may establish a 
practical utility for the compound in question." Id. at 
1051. 224 USPO at 748. Successful in vitro testing 
could provide an immediate benefit to the public, by 
"marshalling] resources and directing] the 
expenditure of effort to further in vivo testing of the 
most potent compounds . . . , analogous to the benefit 
provided by the showing of an in vivo utility." Id. On 
the facts of that case ~ successful in vitro testing 
supplemented by similar in vitro and in vivo activities 
of structurally similar compounds ~ the court held 



that in vitro activity was sufficient to meet the 
requirements of § 101 . See id. 

The Federal Circuit confirmed in In re Brana. 51 
F.3d 1560. 34 USPQ2d 1436 (Fed. Cir. 1995). that 
human testing is not necessary to establish utility for 
a method of treatment. The invention claimed in 
Brana was a group of compounds disclosed to have 
antitumor activity. See id. at 1562, 34 USPQ2d at 
1437-38. The specification disclosed that the claimed 
compounds had higher antitumor activity than related 
compounds known to have antitumor activity, and the 
applicants provided declaratory evidence of in vivo 
activity against tumors in a mouse model. See id.. 34 
USPQ2d at 1438. The court held that these data were 
sufficient to satisfy § 101; usefulness in patent law 
does not require that the invention be ready to be 
administered to humans. See id at 1567, 34 USPQ2d 
at 1442 . 

[1] Several lessons can be drawn from Brenner and 
its progeny. First, § 10Ts requirement that an 
invention be "useful" is not to be given its broadest 
reach, such that little or nothing of a chemical 
nature would be found to lack utility. See Brenner, 
383 U.S. at 530, 148 USPQ at 694. Thus, not every 
"use" that can be asserted will be sufficient to 
satisfy § 101. For example, the steroid compound 
at issue in Brenner was useful as a possible object 
of scientific inquiry, and the polypropylene 
claimed in Ziegler was useful for pressing into a 
flexible film, yet both lacked sufficient utility to 
satisfy § 101. See Brenner, 383 U.S. at 529, 148 
USPQ at 696; Ziegler, 992 F.2d at 1203, 26 
USPQ2datl605. 

Rather than setting a de minimis standard, § 101 
requires a utility that is "substantial", i.e., one that 
provides a specific benefit in currently available 
form. Brenner. 383 U.S. at 534-35. 148 USPO at 695. 
This standard has been found to be met by 
pharmaceutical compositions shown to be useful in 
mouse models and in humans for treating acute 
myeloblastic leukemia ( Jolles. 628 F.2d at 1327-28. 
206 USPO at 891); by evidence showing successful 
in vitro testing supplemented by similar in vitro and 
in vivo activities of structurally similar compounds ( 
Cross. 753 F.2d at 1051. 224 USPO at 748); and by 
evidence showing in vivo antitumor activity in mice, 
combined with a disclosure that the claimed 
compounds had higher antitumor activity than a 
related compound known to have antitumor activity ( 
Brana. 51 F.3d at 1567. 34 USPQ2d at 1442). 

By contrast, Brenner's standard has been interpreted 
to mean that "vague, general disclosures or 
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arguments of 'useful in research* or 'useful as building 
blocks of value to the researcher'" would not satisfy £ 
101 . See KirL 376 F.2d at 945. 153 USPO at 55 
(interpreting Brenner), Likewise, a disclosure of a 
"plastic-like" polypropylene capable of being pressed 
into a flexible film was held to show that the 
applicant was "at best ... on the way to discovering a 
practical utility for polypropylene at the time of the 
filing," but not yet there. Ziezlen at 1203, 26 
USPO2datl605 . 

With these principles in mind we turn to the issues 
at hand. Of the many utilities asserted *1026 in the 
specification, two have received the most attention in 
the briefing in this appeal, i.e., identification and 
detection of polymorphisms and use as probes or as a 
source for primers. We shall focus on these asserted 
utilities first and then address the other arguments set 
forth in the briefing. 

a. Polymorphisms 
[2] This utility is discussed at pages 35-42 of the 
specification in terms of what polymorphisms are 
and how one would go about determining the 
existence of a polymorphism. The discussion in 
this portion of the specification, however, is not 
specific to the nucleotide molecules depicted in 
SEQ ID NO: 1 through SEQ ID NO: 5. To the 
contrary, according to appellants' specification 
(page 35, lines 25-26), "one or more of the 
[32,236] EST nucleic acid molecules (or a sub- 
fragment thereof) may be employed as a marker 
nucleic acid molecule to identify . . . 
polymorphism(s)." The specification does not 
explain why any of the 32,236 nucleotide 
molecules disclosed in the specification, or more 
specifically the five nucleotide molecules depicted 
in SEQ ID NO: 1 through SEQ ID NO: 5, would in 
fact be useful in detecting polymorphisms. 

Rather, appellants argue (Brief, page 7), "the 
claimed nucleic acid molecules have utility even if 
the absence of a particular polymorphism is detected. 
Indeed, the absence of a polymorphism usually 
demonstrates that the two (or more) populations 
being compared share a common genetic heritage." In 
other words, appellants' position is that an EST by 
definition possesses patentable utility because it can 
be used by itself in determining whether populations 
share a common genetic heritage. While that may be 
a "utility," we do not find that it is a substantial 
utility. 

Without knowing any further information in regard 
to the gene represented by an EST, as here, detection 
of the presence or absence of a polymorphism 



provides the barest information in regard to genetic 
heritage. As the examiner explains (Answer, bridging 
paragraph, pages 10-1 1): 

Polymorphisms are natural variations within 
sequences which themselves may not have any 
meaningful use. Therefore, determining whether the 
claimed nucleic acids [(or nucleic acids detected by 
the claimed nucleic acids)] have or do not have a 
polymorphism would require determining whether 
there was a polymorphism within such a sequence 
and then determining how to use this information in a 
patentably meaningful way. The [a]ppellant also 
argues, "many of these uses are directly analogous to 
a microscope". This argument has been reviewed but 
is not convincing because the microscope provides 
information to the scientist which is automatically 
useful. For example, the microscope may be used for 
identification and differentiation between gram- 
positive and gram-negative bacteria. The 
differentiation of bacteria facilitates in the 
administration of proper antibiotics. For example, if 
the microscope is used to determine whether Staph is 
present or whether Strep is present provides valuable 
information to the scientist and/or doctor for treating 
patients. The instant invention, however, provides no 
information to this extent. If the scientist determines 
that SEQ ID NO: 1 is present, the scientist does not 
know how to use this information. Thus, the 
identification of SEQ ID NO: 1 is not a substantial 
utility. 

In contrast, at the other end of the "utility spectrum" 
would be information gleaned from detecting the 
presence or absence of a polymorphism when it is 
known what effect the gene from which the EST is 
derived has in the development and/or phenotype of 
the plant. Somewhere between having no knowledge 
(the present circumstances) and having complete 
knowledge of the gene and its role in the plant's 
development and/or phenotype lies the line between 
"utility" and "substantial utility." We need not draw 
the line or further define it in this case because the 
facts in this case represent the lowest end of the 
spectrum, i.e., an insubstantial use. 

b. Probes or source of primers 
[3] Appellants argue that the "specification 
discloses that the claimed nucleic acid molecules 
can be used to isolate nucleic acid molecules of 

other plants and organisms " Appeal Brief, page 

8. While that may be true, it begs the question of 
what substantial use such nucleic acid molecules 
would have? Again, the present specification does 
not attribute any property in terms of plant trait, or 
phenotype to any of the nucleotide molecules set 
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forth in SEQ ID NO: 1 through SEQ ID NO: 5. In 
the absence of such information, using the claimed 
molecules to isolate other molecules, which 
themselves lack substantial utility, does not 
represent a substantial utility. 

Appellants also assert that the claimed nucleic acid 
molecules may be used in a *1027 "chromosome 
walk." Brief, pages 8-9. According to appellants 
(Brief, page 9), 

The claimed nucleic acid molecules provide a 
particularly appropriate and demonstrably useful 
starting point for a walk to isolate a promoter that is 
active in leaves at the time of anthesis. Isolation of 
such a promoter would be desirable and particularly 
useful because it allows expression of proteins at that 
important developmental state, including proteins 
that provide disease resistance. Because the claimed 
nucleic acid molecules were isolated from leaves, 
they provide an appropriate starting point for 
isolating a promoter active in leaves. A random 
nucleic acid molecule does not provide an equally 
good starting point to isolate such a promoter. 

As we understand this argument, the claimed ESTs 
may be useful in searching for promoters that are 
only active in leaves at the time of anthesis. The 
specification, however, fails to demonstrate that any 
of the nucleic acid molecules set forth in SEQ ID 
NO: 1 through SEQ ID NO: 5 would be useful in 
obtaining a successful result from such a search. As 
set forth at page 34, lines 14-19 of appellants' 
specification, 

The [32,236] nucleic acid molecules of the present 
invention may be used to isolate promoters of tissue 
enhanced[,] tissue specific, cell-specific, cell-type, 
developmentally or environmentally regulated 
expression profiles. Isolation and functional analysis 
of the 5' flanking promoter sequences of these genes 
from genomic libraries, for example, using genomic 
screening methods and PCR techniques would result 
in the isolation of useful promoters and 
transcriptional regulatory elements. 

The specification does not provide any expectation 
of successfully using any of the 32,236 nucleic acid 
molecules disclosed in the specification, or more 
specifically the five nucleic acid molecules depicted 
in SEQ ID NO: 1 through SEQ ID NO: 5, to isolate 
promoters of tissue enhanced, tissue specific, cell- 
specific, cell-type, developmentally or 
environmentally regulated expression profiles. 

Furthermore, notwithstanding appellants' assertion 



(Brief, page 9), there is no evidence on this record 
that any of the nucleic acid molecules depicted in 
SEQ ID NO: 1 through SEQ ID NO: 5 are tissue or 
cell-type specific, or developmentally or 
environmentally regulated. In this regard, we note 
that the claimed nucleic acid molecules were isolated 
from the cDNA library LIB3115. Specification, page 
80, lines 5-6. There is no evidence on this record that 
LIB3115 is a subtractive cDNA library, wherein 
nucleic acid molecules from other maize tissue, or 
from other developmental stages, was subtracted 
(removed) from the library. Compare, for example, 
the subtractive cDNA library LIB3153 which is 
disclosed (specification, page 83, lines 17-19) to be 
"generated by subtracting driver cDNA, which is 
prepared from kernels harvested from 15 DAP [days 
after pollination] maize plants, from target cDNA, 
which is prepared from endosperms harvested from 
5-8 day[s] after pollination (DAP) maize plants." In 
contrast to the claimed nucleic acid molecules, 
nucleic acid molecules SEQ ID NO: 24,931 through 
SEQ ID NO: 25,680 are from the subtractive cDNA 
library LIB3153. 

In our opinion, the claimed nucleic acid molecules 
having the sequences identified as SEQ ID NO: 1 
through SEQ ID NO: 5, represent five randomly 
selected nucleic acid molecules isolated from pooled 
leaf tissue at the time of anthesis. Notwithstanding 
appellants' emphasis on "anthesis," for the foregoing 
reasons, we find no evidence on this record that any 
of appellants' five randomly selected nucleic acid 
molecules are expressed only at the time of 
"anthesis." Accordingly, despite appellants' assertion 
to the contrary, there is no reasonable expectation 
that any of the claimed nucleic acid molecules would 
be capable of isolating a promoter that was only 
active in leaves at the time of anthesis. As appellants 
recognize (Brief, page 9), "[a] random nucleic acid 
molecule does not provide an equally good starting 
point to isolate such a promoter" compared to a 
nucleic acid molecule that is known to be specifically 
associated with this stage of plant development. 

We recognize appellants' argument (Brief, bridging 
sentence, pages 9-10), "[a]n invention may be 'less 
effective than existing devices but nevertheless meet 
the statutory criteria for patentability.' Custom 
Accessories. Inc. v. Jeffrey-Allan Indus., 807 F.2d 
955. 960 il12. 1 U.S.P.0.2d 1196. 1199 n.12 (Fed. 
Cir. 1986) ." While we agree with appellants* 
statement, we fail to see how it applies to appellants' 
claimed invention, wherein there is no evidence or 
expectation that the claimed nucleic acid molecules 
would be "effective" at all. In this regard, we remind 
appellants that an invention does not have utility 
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sufficient to satisfy § 101 until it is "refined and 
developed" to the point of providing a specific 
benefit *1028 in currently available form. See, e.g., 
Brenner. 383 U.S. at 534, 148 USPO at 695 . 

[4] An invention certainly can have a utility that is 
shared by other compounds or compositions. Take, 
for example, an application that claims ibuprofen 
and discloses that it is useful as an analgesic. No 
one would argue that a claim to ibuprofen lacks 
utility simply because aspirin and acetaminophen 
are also useful as analgesics. On the other hand, not 
every utility will satisfy § 101, even if the utility is 
shared by a class of inventions. Assume that the 
above-described application did not disclose that 
ibuprofen was an analgesic but only disclosed that 
it is useful because it can be used to fill ajar, which 
would then be useful as a paperweight. There 
would be little doubt that this disclosed utility 
would not satisfy § 101, even though the utility is 
shared by a large class of inventions, viz., those 
whose physical embodiments have mass. So while 
a utility need not be unique to a claimed invention, 
it must nonetheless be specific, and in currently 
available form, in order to satisfy § 101. 

c. Other Arguments 
Appellants argue that the specification "discloses 
additional utilities for the claimed nucleic acid 
molecules including introduction of the claimed 
nucleic acid molecules into a plant or plant cell 
(either as sense or antisense inhibitors), which can 
then be used to screen for compounds such as a 
herbicide." Brief, page 6. Specifically, appellants 
argue ( id.) that "a compound can be provided to both 
an antisense plant and a control plant (no antisense) 
and the effect of the compound on the plant can be 
monitored." Appellants analogize this proposed 
procedure to a "cell-based assay"which appellants 
assert to have a "legally sufficient utility." Id 

[5] Suffice it to say that an otherwise 
uncharacterized nucleic acid molecule is being 
claimed in this application, not an assay. The 
portion of the specification cited in support of this 
argument (page 73, line 17 through page 74, line 
17) indicates that the nucleic acid molecule must 
be introduced into a plant cell and transcribed 
using an appropriate promoter to result in the 
suppression of an endogenous protein. The 
specification does not indicate that such a method 
is feasible when the nucleic acid to be used is 
uncharacterized [FN5] as here. Such a use does not 
provide a specific or substantial benefit in currently 
available form. 



[6] Appellants also argue that the claimed nucleic 
acids are useful to measure the level of mRNA in a 
sample through use of microarray technology and 
use as molecular markers. Brief, page 6. In regard 
to microarrays, appellants argue ( id fa. 3) that it is 
"standard practice" to screen populations of nucleic 
acids with EST sequences without characterizing 
each and every target mRNA. We find that the 
asserted utility of the claimed nucleic acid~as one 
component of an assay for monitoring gene 
expression-does not satisfy the utility requirement 
of § 101. Such a use does not provide a specific 
benefit in currently available form. We accept, for 
argument's sake, that a person skilled in the art 
could use the claimed nucleic acid, in combination 
with other nucleic acids, to monitor changes in 
expression of the gene that encompasses the 
nucleic acid depicted in e.g., SEQ ID NO: 1. 
However, the specification provides no guidance 
that would allow a skilled artisan to use data 
relating to expression of such a gene in any 
practical way. The specification simply provides no 
guidance regarding what the SEQ ID NO: 1- 
specific information derived from a gene 
expression experiment would mean. As the 
examiner points out (Answer, page 9), "the instant 
claimed nucleic acids appear to require further 
experimentation on the material itself to determine 
the function and properties of the claimed nucleic 
acids." 

To highlight the examiner's assertion, suppose, for 
example, that a researcher found that SEQ ID NO: 1 
expression was increased when a cell was treated 
with a particular agent. The specification provides no 
basis on which a skilled worker would be able to 
determine whether that result is meaningful. Maybe 
the meaning in a change in SEQ ID NO: 1 expression 
would depend on other factors, but again the 
specification provides no hint as to what other factors 
might be important. Would it depend on what agent 
is used, what cell type is used, the behavior of other 
genes (if so, which genes and what behavior is 
significant), the degree of increase? The specification 
simply provides no guidance as to how to interpret 
the results that might be seen using SEQ ID NO: 1 in 
a gene expression assay. 

*1029 In effect, appellants 1 position is that the 
claimed nucleic acids are useful because those of 
skill in the art could experiment with them and figure 
out for themselves what any observed experimental 
results might mean. We do not agree that such a 
disclosure provides a "specific benefit in currently 
available form." Rather, the present case seems 
analogous to Brenner. In Brenner, the applicant 
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claimed a method of making a compound but 
disclosed no utility for the compound. 383 U.S. at 
529, 148 USPO at 693. The Court held that a process 
lacks utility if it produces a product that lacks utility. 
Id. at 534, 148 USPO at 695. Here, appellants claim a 
product asserted to be useful in a method of 
generating gene-expression data, but the specification 
does not disclose how to interpret those data. Just as 
the process claimed in Brenner lacked utility because 
the specification did not disclose how to use the end- 
product, the products claimed here lack utility, 
because even if used in gene expression assays, the 
specification does not disclose how to use SEQ ID 
NO: 1 -specific gene expression data. 

Assuming arguendo^ that a generic gene expression 
assay-one based on monitoring expression of 
thousands of uncharacterized nucleic acids would 
provide a useful tool for, e.g., drug discovery, it does 
not follow that each one of the nucleic acids 
represented in the assay individually has patentable 
utility. Although each nucleic acid in the assay 
contributes to the data generated by the assay overall, 
the contribution of a single nucleic acid-its data 
point-is only a tiny contribution to the overall 
picture. The Brenner Court held that § 101 sets more 
than a de minimis standard for utility. Therefore, the 
patentable utility of a gene expression assay, for 
example, does not necessarily mean that each tiny 
component of the assay also has patentable utility. A 
patentable utility divided by a thousand does not 
necessarily equal a thousand patentable utilities. Each 
claimed invention must be shown to meet § 101 's 
utility requirement in order to be patentable; it must 
provide a specific benefit in currently available form. 
Providing a single data point among thousands or 
millions, even if the thousands or millions of data 
points collectively are useful, does not meet this 
standard. The Supreme Court noted that the patent 
system contemplates a basic quid pro quo: in 
exchange for the legal right to exclude others from 
his invention for a period of time, an inventor 
discloses his invention to the public. See Brenner. 
383 U.S. at 534. 148 USPO at 695. The Brenner 
Court held that the grant of patent rights to an 
applicant is justified only by disclosure of an 
invention with substantial utility - a specific benefit 
in currently available form. Until the invention has 
been refined and developed to this point, the Court 
held, the applicant has not met his side of the bargain, 
and has not provided a disclosure sufficient to justify 
a grant of the right to exclude others. See id. 

We reach the same conclusion in regard to 
appellants' assertion that the nucleic acid molecules 
depicted in SEQ ID NO: 1 through SEQ ID NO: 5 are 



useful as a molecular marker or probe. It is not seen 
that the one data point which may be provided by 
using the uncharacterized nucleic acid molecule of 
SEQ ID NO: 1 as a molecular marker or probe 
represents a substantial use. 

Appellants argue that ESTs have real world value as 
seen from the "growth of a multi-million dollar 
industry in the United States premised on the 
usefulness of ESTs." Brief, page 11. Since appellants 
fail to provide any suggestion on which use of ESTs 
this industry is premised on, we can only assume that 
appellants are referring to the potential usefulness of 
EST databases, clone sets or microarrays. Suffice it 
to say, the claims on appeal are not directed to EST 
databases, clone sets and/or microarrays. Again, it is 
not seen that the one data point which may be 
provided by using the uncharacterized nucleic acid 
molecules of SEQ ID NO: 1 through SEQ ID NO: 5 
in such devices represents a substantial use. 

For the foregoing reasons we affirm the rejection of 
claim 1 under 35 U.S.C. § 101 . 

Enablement 

According to the examiner (Answer, page 13, 
emphasis removed), "since the claimed invention is 
not supported by either a specific, substantial asserted 
utility or a well established utility for the reasons set 
forth [in support of the rejection under 35 U.S.C. § 
101] one skilled in the art clearly would not know 
how to use the claimed invention." This rejection is 
simply a corollary of the finding of lack of utility. 
Appellants assert (Brief, page 12), this rejection 
should be reversed for the same reasons set forth in 
their arguments regarding the rejection under 35 
U.S.C. § 101 . Thus, our conclusion with respect to 
the § 101 issue will also apply to this aspect of the £ 
112 (enablement) issue. On this basis we affirm the 
rejection of claim 1 under the enablement provision 
of 35 U.S.C. § 112. first paragraph. 

*1030 Written description 
This rejection stands on a different footing. As we 
understand the examiner's argument the use of the 
transitional phrase "comprising" in appellants* 
claimed invention results in appellants claiming a 
large genus of nucleic acid molecules which are not 
adequately described by SEQ ID NO: 1 through SEQ 
ID NO: 5. Answer, pages 13-16. Apparently the 
examiner is of the opinion that the claimed invention 
should be limited to nucleic acid molecules as set 
forth in SEQ ID NO: 1 through SEQ ID NO: 5. In 
response appellants argue (Brief, page 14, original 
footnote omitted), 
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Applicants have provided the nucleotide sequences 
required by the claims, i.e., SEQ ID NO: 1, SEQ ID 
NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, and SEQ ID 
NO: 5, and have thus established possession of the 
claimed invention. The fact that the claims at issue 
are intended to cover molecules that include the 
recited sequences joined with additional sequences [ 
[FN6] ] does not mean that [ajpplicants were any less 
in possession of the claimed nucleic acid molecules. 

[7] As discussed supra, as we understand the 
claimed invention, the use of the transitional term 
"comprising"does not allow for internal alterations 
(e.g. insertions or deletions) of the nucleotide 
sequences set forth in SEQ ID NO: 1 through SEQ 
ID NO: 5, but instead only allows for the addition 
of nucleotides or other molecules at either end of 
the nucleotide sequences set forth in SEQ ID NO: 1 
through SEQ ID NO: 5. We agree with appellants 
that they have provided an adequate written 
description of nucleic acid molecules with the 
sequences set forth in SEQ ID NO: 1 through SEQ 
ID NO: 5. That the claimed nucleic acid molecules 
may have other molecules attached to either, or 
both of their 5' or 3* ends does not diminish 
appellants' adequate written description of the 
nucleic acids molecules with the sequences set 
forth in SEQ ID NO: 1 through SEQ ID NO: 5 as 
claimed. 

Accordingly, we reverse the rejection of claim 1 
under the written description provision of 35 U.S.C. S 
1 12. first paragraph. 

No time period for taking any subsequent action in 
connection with this appeal may be extended under 
37CFRS 1.136(a) . 

AFFIRMED 

FN1. During the Oral Hearing, appellants' 
representative confirmed that the 
administrative file contained no evidence 
that the claimed ESTs where capable of 
detecting a polymorphism that correlated 
with any particular trait. 

FN2. This interpretation of the claimed 
invention was confirmed by appellants* 
representative during the Oral Hearing. 

FN3. In discussing the issue of utility under 
35 U.S.C. $ 101. the Federal Circuit and the 
Court of Customs and Patent Appeals since 
Brenner, have used the phrases "substantial 
utility" and "practical utility" 



interchangeably. See e.g., Fujikawa v. 
Wattanasm. 93 F.3d 1559, 1963-196439 
USPQ2d 1895, 1898-1899 (Fed. Cir. 1996) 
("It is well established that a patent may not 
be granted to an invention unless substantial 
or practical utility for the invention has been 
discovered and disclosed."). 

FN4. The invention at issue in Brenner was 
a process, but the Court expressly noted that 
its holding "would apply equally to the 
patenting of the product produced by the 
process." Id. at 535. 148 USPO at 695-96 . 

FN5. To emphasize the uncharacterized 
nature of appellants' invention we note the 
examiner's finding (Answer, page 17) that 
translating SEQ ID NO: 5 in all 6 possible 
reading frames reveals that the sequence 
contains numerous stop codons which would 
terminate the translation of a protein, or 
protein fragment, encoded thereby. 

FN6. By way of examples appellants explain 
(Brief, bridging paragraph, pages 14-15) that 
the specification discloses, inter alia, the 
claimed nucleic acid molecules joined 
together with vectors, and other nucleic 
acids (e.g. fusion nucleic acid molecules) 
and detectable labels. 
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